United States Patent im 

Lee et al. 



iimniiiiiiiiiiviH 

US005712985A 
[ii] Patent Number: 
[45] Date of Patent: 



5,712,985 
♦Jan. 27, 1998 



[54] SYSTEM AND METHOD FOR ESTIMATING 
BUSINESS DEMAND BASED ON BUSINESS 
INFLUENCES 

[76] Inventors: Michael D. Lee, 3213 Chandra La., 

Albuquerque, N. Mex. 87124; Randall 
K. Fields, 333 Main St., P.O. Box 
5000, Park City, Utah 84060; Jamie T. 
Pond, 2016 E. Windham Cir., Salt Lake 
City, Utah 84109; Barrire K. 
Tondevold, 5117 Germania PI., Murray, 
Utah 84123 

[ * ] Notice: The terra of this patent shall not extend 
beyond the expiration date of Pat. No. 
5,459,656. 

[21] AppL No.: 542,847 

[22] Filed: Oct 13 t 1995 

Related UJS. Application Data 

[63] Continuation-in-part of Scr. No. 23,111, Feb. 26, 1993, Pat 
No. 4,459,656, which is a continuation-in-part of Scr. No. 
808,982, Dec 17, 1991, which is a continuation of Scr. No. 
406,069, Sep. 12, 1989. 

G06F 17/60 



[51] InL CI. fi 

[52] U.S. CI 395/207; 395/210; 395/208; 

364/468.01; 364/468.02; 364/468.03 

[58] Field of Search 395/208, 210, 

395/207 ; 364/468.01, 468.02, 468.03 

[56] References Cited 

U.S. PATENT DOCUMENTS 

4,141,069 2/1979 Fox 364/493 

5,111,391 5/1992 Fields et al 395/209 

5.224,034 6/1993 Kate et al 395/207 

5,255,181 10/1993 Chapman et al 395/208 

5,287,267 2/1994 Jayaraman et a] 395/210 

5,299,115 3/1994 Fields ct al 395/210 

5,440,480 8/1995 Costama — 395/208 

5,446,890 8/1995 KensJo et al 395/600 



5,459,656 10/1995 Fields et al 395/207 

5,615,109 3/1997 Edcr 395/207 

OTHER PUBLICATIONS 

STSC Inc.; Mar. 16, 1987. Acc. #00152990, File 621. 
"Optimal production planning ..." by Bartmann, D.; Oct 
1983 Acc. #02301025 file #2. 

Primary Examiner— Oail O. Hayes 
Assistant Examiner — Gita Shingala 
Attorney, Agent, or Firm— Fenwick & West LLP 



[57] 



ABSTRACT 



A demand forecasting and production scheduling system and 
method creates production schedules for various business 
items describing a forecasted demand for the business items 
in a number of future time intervals. The system includes a 
computer managed database of various profiles, including a 
base profile for each business item, and a number of influ- 
ence profiles. The profiles describe variations in demand for 
the business item In a number of time intervals. The base 
profile describes an underlying level of demand for a busi- 
ness item that is anticipated for the business item absent any 
influencing factors, such as promotional sales, holidays, 
weather variations, and the like. The variations in demand 
for the business item due to such influence factors are stored 
in the database as influence profiles. The influence profiles 
may be either standard, percentage, or seasonal. The fore- 
casted demand for a business item in a number of future time 
intervals is determined by selective combination of the base 
profile for the business item and any number of influence 
profiles. The forecasted demand is stored in the database in 
a forecast profile. From the forecast profile a production 
schedule Is created, and the business item provided accord- 
ing to the production schedule. Actual demand for the 
business item is monitored and stored. The variation 
between actual demand and the forecasted demand is used to 
update the base and influence profiles. From the updated 
base and influence profiles flic forecasted demand is 
redetermined, and the production schedule updated accord- 
ingly. 

48 Claims, 6 Drawing Sheets 









AUTHOR BASE 
PROFILES, 


Omand 


INFLUENCE 
PBOHLCS 




pAOouce 


1 G^« 


BUSINESS fTEMS 


AT FORECASTED 




LEVELS 





UPDAT 
INH.U 
FORE 
PRC* 


ot 

I BASE, 

ENCE, 
CAST 

FILED 


1 ' 


AetuitDmw 


WOT,' rTO R ACTUAL 
DEMAND 



03/03/2004, EAST version: 1.4.1 



U.S. Patent 



Jan. 27, 1998 Sheet 1 of 6 



5,712,985 



FIG. 1 



131 
PRINTER/ 
PLOTTER 



123 
MASS 
STORAGE 



117 

NETWORK 



115 




KEYBOARD 




INPUT DEVICE 





4 USER I 



100 



< — ► 



111 



CENTRAL PROCESSING 
UNIT 



T 



113 
DISPLAY 



ADDRESSABLE MEMORY 121 



131 

INTERACTIVE 
DISPLAY CONTROL 



T 



129 
MAIN MENU 
FUNCTIONS 



125 



ROUTINES 

AUTHOR PROFILES 
CREATE FORECAST PROFILE 
MONITOR DEMAND 
UPDATE PROFILES 



i — ► 



1 31 



127 



DAIABAS£ 
BASE PROFILE 
INFLUENCE PROFILE 
FORECAST PROFILE 



03/03/2004, EAST Version: 1.4.1 



U.S. Patent Jan. 27, 1998 Sheet 2 of 6 5,712,985 



^ Actual Demand Actual Past 
Data Demand 



Updated g 
Base Base Profile 
Profile File 




201 

AUTHOR BASE 
PROFILES, 
INFLUENCE 
PROFILES 



User 



Base 



Profile 



203 

CREATE 
FORECAST 
PROFILES 




205 

PRODUCE 
BUSINESS ITEMS 
AT FORECASTED 
LEVELS 



Production 
.Quantities 



Influence 



Profile 



10 

Influence 
Profile Rle 



Forecast 
Profile 



11 

Forecast 
Profile Rle 



Updated 
^ Forecast 
4 Prolie 



Updated 
Influence 
Profile 



209 

UPDATE BASE, 
INFLUENCE, 
FORECAST 
PROFILES 
1 



208 
POS/ 

Data 
Acquisition 



Actual Current 



Demand 



Actual Demand 



207 

MONITOR ACTUAL 
DEMAND 



FIG. 2 



03/03/2004, EAST Version: 1.4.1 



U.S. Patent 



Jan. 27, 1998 



Sheet 3 of 6 



5,712,985 



KEY 

ONE TO ONE 
MANY TO MANY 
ONE TO MANY 
GENERALIZATION 



34 

SALES NAME 
DATA 



32 

SALES NAME 
DEFINITION 



22 

BASE 
PROFILE 



ts 

ACTUAL 

DEMAND 

PROFILE 



J 



24 

FORECAST 
PROFILE 



STANDARD 



30 

BUSINESS 
DAY MODEL 



29 

INFLUENCE 
PROFILE 



PERCENTAGE 



SEASONALITY 



28 

INFLUENCE 
GROUPS 



FIG. 3 



03/03/2004, EAST Version: 1.4.1 



U.S. Patent Jan. 27, 1998 Sheet 4 of 6 5,712,985 



22 

Base Profile <- 
File 



01 



Base Profile 



403 



Standard Influence 



Profiles) 



405 

Combine Base and 
Standard Influence 
Profiles 




26 

Influence 
Profile File 



Base Value Profile 



403- 



Percentage 
Influence Profiles 



Percent Value 
Profile! 



407 

Combine & Normalize 
Percentage Influence 
Profiles 



^ 27 

PercenLValue 



25 

Base.Value 



406 

Multiply Combined Base 
& Percentage Modrfer 
Profiles 



Forecast Profile 



411 

_) Seasonality Influence Profiled 



409 




Combine Forecast and 


Forecast^ 


Seasonality Profiles 


Profile 



123 

Mass 
Storage 



i Production 



Schedule 



24 

Forecast 
Profile File 



Forecast 
Profile 



416 

Create Production 
Schedule 





V 






131 




113 




Printer 




Display 


FIG. 4 









03/03/2004, EAST Version: 1.4.1 



U.S. Patent Jan. 27, 1998 Sheet 5 of 6 5,712,985 



22 

Base Profile 
File 



maxjipdate 



User 



29 

Actual Demand 
Data 



...Actual Demand 



501 

Determine Dettal 



24 

Forecast 
Profile File 



Actual Demand 



update 



S03 

Determine Delta2 





s """ 






Deftal 






Forecast Profile 




4 

^ 





Detta2 



Balance Factor - 



505 

Delta Profile- 
Oefta1+Defta2 



Delta Profile 



26 

Influence 
Profile File 



Percent 

Influence. 

Profile 



507 

Determhe Value 
Modifier 



25 

4 — Base.Value 
Profile 



Value Mod 



Standard 
Influence 
Profile 



509 

Determine Profile 
Summary 



Profile_Sum 



513 

Tot_Delta= 
DeltaJ>ase+ 
DetaLStcLPro 



Delta Std Pro 



|ToLDelta 



27 

Percent Value 



515 

Determine Percent 



Impact d 



LLi 



min.update 



611 

Determine Delta Jbase, 
Delta Std_Pro 




Delta base 



FIG. 5a 



44 

Percent Impact 
d 



03/03/2004, EAST Version: 1.4.1 



U.S. Patent Jan. 27, 1998 . Sheet 6 of 6 5,712,985 



Updated 
Standard 




Influence 
Profiles 



26 

-> Influence 
Profile File 



Percentage 
Influence 



Profiles 



517 

Determine Percent 
Profile Summary 



Standarc 
Influence 
Profiles 




%Profite_Sum 



Percentage 
Influence 



Profiles 



519 

Determine Percentage 
Delta Profile 



iin_update 



Delta Percent Pro 



Percent Impact 
3 



Profile_Weight 



S21 



Determine Weighted 
Percentage Profiles 



Profi le j/Veight 



Weighted_Per_Pro 



523 

Determine Updated 
Base, Standard 
Influence Profiles 
T 



Delta base 



Base 
Profile 



Profile JrVeight 



22 

Base Profile 
File 



525 

Determine Updated 
Percentage Influence 
Profiles 



Updated 
Percentage 



Influence 
Proves 



Updated 

Base 

Profile 



FIG. 5b 



03/03/2004, EAST Version: 1.4.1 



5,712,985 

1 2 

SYSTEM AND METHOD FOR ESTIMATING than a week or a day. Accommodating this level of com- 

BUSINESS DEMAND BASED ON BUSINESS plexity requires storing and using the past business demand 

INFLUENCES according to a model that accounts for the influencing factor, 

such as the season, or day of the week, or other events or 

RELATED APPLICATION 5 condition, as they occur in various time intervals during the 

. business day. The model should cover each of a plurality of 

This application is a continuation in part of application pr0GUCts OT business items to determine future business 

Ser. No. 08/023,111, filed on Feb. 26, 1993, now U.S. Pat. t dcmand for a mc location> 

No. 5,459.656 entitled BUSINESS DEMAND I^TIMA- encountered once the past business 

TONSYSTT^ mco^ 10 dcmand ^ ^ is the ability to deal witi, incomplete 

» ^ a continuation in P£° f *^ data from current time periods and to compare trends in 

filed on Dec. UJ^U envied PRODUCT DEMAND complctcd ^ Nervals against projected demand in 

SYSTEM AND METHOD which is a conunuauon appnea- - intervals in order to adjust the production or 

™nnS^^ bud"- item in near-future time intervals accurately and 

PRODUCT DEMAND SYSTEM AND METHOD, all of „ ^ confidcncc Qne meth(xl formaking fiucn comparisons 
which are commonly owned by the assignee. ^ ^.^^ on Qther ncar _ mturc mtcrvals is to take a 

COPYRIGHT NOTICE simple positive or negative percentage of the trend of 

just-completed periods against projected periods and apply 
A portion of the disclosure of this patent document ft the remaining projected near future periods for the day. 
contains material which is subject to copyright protection. 20 This method is unreliable given the many anomalies that can 
The copyright owner has no objection to the facsimile occur, for example, when variations in the weather cause 
reproduction by any one of the patent disclosure, as it more ( or i ess ) customers to patronize the business. Other 
appears in the Patent and Trademark Office patent files or methods which rely on historical demand to project future 
records, but otherwise reserves all copyright rights whatso- demand with such trend based analysis merely updates the 
ever. 25 projected demand in the future intervals based on the recent 

variations between projected demand and actual demand. 
BACKGROUND However, such systems do not use these recent variations to 

1 Field of Invention change the data that was used to project demand in the first 

„ A • • place, thereby failing to capture the variations in demand as 

This invention relates generally to systems «|<1^ 3 „ P < J « £ forecasting, 
for analyzing and predicting business demand based on UK * ut " u \ 6 

historical demand and changes in actual current demand, The system and methods described in the related appli- 
and more particularly, to systems and methods that predict cation employ an analysis of demand based on a business 
demand o Ithe basis of combinations of numerous influence day model and providea useful and practical way of 
7™ forecasting demand for products for a given business day. 

T*?' . ... T # . 35 However, one limitation of the day model analysis is that the 

2. Background of the Invention basic unit of modcUng is a business day, so that all events 

A typical business, such as a retail business, will ofTcr ^ mmLCC ^mand on a given day are assumed to 
various products for sale, such as foodstuffs consumer iaflucncc ^ghaut the entire day to some degree, 

coods or the like. This type of business will aUempt to . , j ^ , . 

E iU products in timeWnssponse to consumer demand. «, Becau$e of «"» sttuctur * *? *>» ™ dcl Icss 

A bu^«s wW require a series of various captures ,u a ^^^^J^ 

7 . l i.i • r _.u:^L a, nn ^u«n«-o in diuons (hat influence demand on cither longer tune scales, 

tasks, the number and timing of which depend on changes in uiaw mu . _ 

daBudte the business* offerings. In Ruction planning » changes or smaller tune scafcs, such as 

SbSsenvironmentmeiCatcnLcyexisUtoward tcmponry events (e.g. mid-day saks) . changuig weattjer 
using production plans that are calculated on an infrequent < 5 conditions, or the presence or absence of a particular 
S TOs basis I often daily at best, and it typically is «»Ploy« or other production resource for j,art of the 
based on average daily or weekly sales. This type of busuiess day^For exampte. individual day models may be 
S^uc^on planning results in excessive product and waste created for a rah, day and a Monday, and apphed when Us 
whVre demLd is below production, or lost revenue where "^6 on Monday morning. However, the ram stops the 
there is not enough production to meet customer demand. It 50 «■*»«» P™« e fj ^forecasts demand based on 
u "" u *" yi . . lnrt t _ a rain day modeL Similarly, a day model is not advanta- 

ge imnractical. if not impossible, for a human being to 9 . J . r*«- . . • 

calS^iness dcmaXn a more frequent basis suet as g«>usly "«* * ^emijie i the number of staff on duty » 
hourly or every fifteen minutes, which would be more suited « efficient number for the level of demand, 
to determining varying business demand levels during daily Accordingly, there is a need to generalize the day model 
operations 55 analysis to a model that can capture such temporally variable 

In addition to the impracticality of computing business business influences accurately. Individually modeled busi- 
demand manually on a more frequent basis is the complexity "=ss Influences can then be combined to form a given day 
introduced by different demand patterns for each day of the model, or to create other models representing either shorter 
week, seasons of the year, or other recurring events, or due or longer periods of influence, such as temporary sales, or 
to other influencing factors. Customer foot traffic and prod- 60 seasonal trends, 

uct preferences are unique to each day of the week, and each SUMMARY OF THE INVENTION 

week of the year. These traffic patterns and preferences arc 

further complicated by seasonal trends that may span many The present invention provides a system and method for 
weeks throughout the year. In addition, promotional analyzing business demand which incorporates tracking of 
programs, local events, holidays, and the like, all influence 65 past business demand for a plurality of products or tasks, 
the demand levels faced by a business. Other events, such as time intervals during the day. and providing improved 
limited sales events, influence demand in time periods less projection of business demand for such items. The system of 
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the present invention uses the concept of a business influ- profiles the amount of error that these profiles contributed 

enccto aggregate, store, access, and manipulate demand forecasted profiles, and within each type of profit standard 

data for the purpose of forecasting future demand levels for or percentage, allocating to each its relative contribution to 

one or more business items, using computer based data the error in a self correcting and stabilized manner. This 
analysis and production management A business influence 5 increases the accuracy of subsequent forecasts since the base 

is any type or quantifiable factor that produces a variation in profile and influence profiles on which the forecast profile is 

demand for some type of business item. made are updated to reflect the correctly allocated demand 

The business influences model is composed of three variations, 

distinct entities: a base profile, at least one influence profile, The present invention further provides a powerful ana- 
and a forecast profile. The base profile, influence profiles, » lytical tool for Determining what factors influence demand 

and forecast profiles are data storage structures that persis- and by how significant the factors are over specific time 

tently maintain their associated profile information in intervals. This benefit arises where the user defines influence 

selected files in a database managed by a computer proces- profiles without specifying the data values to be used in the 

sor The profiles are time-demand curves where demand is profile. The forecasting process of the present invention 
represented as either quantity or percentage units. 15 adaptively determines the data values over tune. This allows 

For each business item, a base profile in a base profile file the business to subsequently ^J^**^^ 

is established using actual demanTquantities from a sales profile to determine the impact^ ^ if any the specified influ- 

data file containing sales data for the business item. Hie ence or factor has on business demand, 

business item may be actual retail items, internal resources DESCRIPTION OF THE DRAWINGS 

or production materials, raw goods, complex or simple v 

tasks, or labor resources, such as employees. The base YLG. 1 is a block schematic diagram of a workstation for 

profile reflects the demand for a business item absent any estimating business demand in accordance with the present 

known influences, such as the weather, sales, holidays, the invention; 

season, or the like. The base profile can extend over a ^ j^q 2 is a transactional dataflow diagram of the overall 

business day, or over a smaller or greater time period, and process 0 f estimating business demand in accordance with 

the data can be stored in any number of time intervals within mc vfesaA invention; 

the time period. nG 3 ; s ^ ob j cct mo fe\ c f the database used in the 

An influence profile reflects the changes in demand for a preseat invention- 
business item due to a particular identifiable condition, such 3Q ^ fl ^agram of ^ ^ ^o^tion 
as the weather, or a sale, or the like. Influence profiles are . Z ™ " * . 
Telect J and combined with the base profile to create a dunng the forecasting process; 

forecast profile. The base profile and influence profiles are FIGS. So and Sb arc a dataflow diagram of the data 
demand curves representing a particular level of demand for transformation during the updating process, 
a business item in each of the number of time intervals. nn np ~ rcTPTinN ftF 
Influence profiles may be either standard, meaning the value DETAILED ^*™> N OF 
of change is represented in units, or percentage, meaning umvunuuin 
that the value of change is represented in percentage terms. System Configuration 
Seasonality influence profiles may also be created to repre- 
sent the influence of long term seasonal influences. <Q Referring now to FIG. 1, there is shown a block schematic 

The forecast profile is a projection of anticipated demand diagram of a system 100 configured in accordance with one 

for a business item based on its base profile and any selected embodiment of the present invention to provide improved 

influence profiles or seasonality profiles, for a selected demand projection and production scheduling for a plurality 

period. The selected period may be any useful time period, 0 f business items. Business items can include any type of 

such as a business quarter, month, week, day, hour, minute, 45 trackable, quantifiable product or service that a business 

and so forth. In order to project demand then, a base profile produces or consumes. Business items include products, 

for a selected business item is combined with any number of services, or resources for sale or internal use in the further 

influence profiles to create a forecast profile. The forecast production of other products or services. For example, 

profile indicates the quantity of a business item to be business items include not only the retail products that a 

produced, supplied, scheduled, or otherwise provided in 30 store offers, but also its staffing requirements, the quantity or 

each of the time intervals included in the base profile. The costs of raw materials and supplies, and production tasks 

business item is then provided in the forecasted quantities in involved in producing its products, such as discrete raanu- 

each of the time intervals. facturing steps, restocking inventory, ordering more 

Actual demand for the business item is then monitored supplies, and the like. Any production task which has an 

and recorded. After the forecast period, the underlying base 55 identifiable starting poinU duration, and frequency can be 

profile and influence profiles that were used to create the evaluated by the system. 

forecast profile are updated to reflect the difference between in fig. 1, a central processing unit (CPU) 111 is con- 
thc forecasted profile amount and the actual demand, accord- nected to control the display device 113 in response to inputs 
ing to the degree or weighting that the various profiles (base supplied to the CPU 111 via the user's manipulation of the 
or influence) contributed to the forecasted profile. A future keyboard 115, or via other inputs supplied through a con- 
forecast profile will then more accurately predict the future ventional network interface 117 (e.g., modem, bar-code 
demand because it is based on both historical demand and readers, standard network bus, and the like). The CPU 111 
recent variations in actual demand from the historical base accesses memory 121 which contains information that is 
levels supplied via the keyboard 115 or the network 117 (e.g., 
The present invention thereby overcomes the limitations 65 RS232 bus connection to a point-of-sale terminal or a host 
of prior art systems by correctly allocating between the computer), or is transferred thereto in conventional manner 
percentage influence profiles and the standard and base from mass storage medium 123. The memory 121 contains 
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instructions for executing routines 125 on information that is 
stared in database 127 according to the present invention, as 
further described below. The memory 121 also includes 
main menu functions 129 which allow the user to select and 
operate routines 125. Memory 121 further includes a buffer 5 
storage or interactive display control 131 for synchronously 
displaying lines of data bits on display device 113 in 
conventional manner. Permanent records and periodic 
reports of business item data may be plotted or printed on 
printer 131 under control of the CPU 111. W 

In accordance with the present invention, database 127 
contains a number of files for gathering, storing, and 
manipulating data relating to demand for business items and 
the production and scheduling used to supply business items 
in response to such demand. Database 127 includes a base 15 
profile file 22, a sales data file 34, an actual demand data file 
15, a sales definition file 32, a forecast profile file 24, an 
influence profile file 26, a business day model file 30, and an 
influence group file 28. 

The files in database 127 are accessed and modified under 20 
control of the CPU 111 in response to routines 125 such as 
author base profiles and influence profiles 301, create fore- 
cast profile 303, monitor actual demand 305, and update 
profiles 307, as described later herein, for controlling the 
display on display device 113 of directions to a user for 
projecting quantities and schedules for business items to be 
produced by the user during the prescribed time intervals 
throughout the day. 

System Process Flow 30 

FIG. 2 shows a transactional dataflow diagram of the 
process of projecting future business demand levels for a 
plurality of business items based on historical demand data, 
projected total future demand, and current demand levels. 35 

The user authors 201 a plurality of base profiles and 
influence profiles that describe the relationships between the 
business items, time intervals, and actual demand data. The 
base profiles and the influence profiles are drawn from an 
analysis of actual demand data in the actual demand data ^ 
file. 15 which stores the demand fee the item on an interval 
basis. The user may additionally chose to author variables 
describing production capacity and starring requirements of 
the business location, along with other location specific or 
relevant production variables. 45 

The user selects a business item to be produced or 
scheduled during some time interval. The selection of a 
business item, and subsequent forecasting may be repeated 
for multiple business items. The user selects a base profile 
for the business item and any number of influence profiles. 50 
In a preferred embodiment the business item is associated in 
the system 100 with a base profile, and selected influence 
profiles, so that selection of the business item results in 
automatic selection of the profiles. In a preferred 
embodiment, each business day is associated with at least 55 
one base profile and influence profile that captures the 
variations in demand patterns which effect each demand for 
a business item associated with the base profile. The system 
100 creates 203 a forecast profile from the selected base and 
Influence profiles. The forecast profile indicates the actual go 
quantity of the business item that the user should produce, 
schedule, or Otherwise provide, in each of the projected 
intervals covered by the forecast profile. 

The user then schedules and produces 205 the business 
item according to the forecast profile. The user may employ 65 
conventional scheduling procedures to produce the business 
item, since most business items or tasks cannot be produced 



6 

instantly, but rather require a certain amount of time to 
complete. The system 100 may provide such scheduling 
procedures, and assist in the production process, such as the 
determination of a task schedule, or the computer aided 
control of production, or the like. 

The system 100 monitors 207 the actual demand for the 
business item, preferably staring data for such demand for 
the business item in each of the time intervals corresponding 
to the base profile in the actual demand data file 15. This 
actual demand data for a business item is used to update 209 
the base profile, and the influence profiles associated with 
the business item. In the preferred embodiment, these pro- 
files are updated 209 after the completion of the forecast 
period. Alternatively, the profiles may be updated 209 during 
the forecast period. Future forecast profiles will then be 
made 203 using the updated base and influence profiles. 

Database Organization 

Referring generally now to FIG. 3, there is shown an 
object model of a preferred embodiment of the database 127 
and the files contained therein for employing the above 
described processes of the present Invention. The various 
files in database 127 and their associations are described 
below. Appendix A includes a database schema of the 
preferred embodiment of the database files stored in data- 
base 127. The database file definitions for all files in 
Appendix A illustrate only one embodiment of the invention 
herein, and it is understood by those of skill in the art that 
various changes could be made to the database definitions 
while remaining within the inventive concept Such changes 
include variations in the selection of attributes for primary, 
secondary, alternate, or foreign keys, or in the use/definition 
of various attributes to ease administration of the system, 
such as comments, descriptions, locations, departments, 
local identifiers, host identifiers, downloaded flags, and the 
like. 

A base profile for each business item to be forecasted is 
stored in a data base 127 in the base profile file 22. In 
Appendix A, base profile file 22 is named "basc_profilc." In 
the preferred embodiment, the base profile stores a historical 
exponentially smoothed average of actual demand for the 
item in each of a variable number of time intervals. In 
alternative embodiments, the base profile stores a moving 
average of actual, a forward trend average, or other types of 
historical averages. 
In a preferred embodiment, each base profile includes: 
a category identifier of the type of item the base profile 
applies to, such as a product category, e.g. "baked 
goods". The category identifier can be either a numeri- 
cal or string value; 
an item identification value, which is a unique value 
within the category specified for the base profile, and 
identifying the item to which the base profile applies; 
a units value specifying the appropriate units of measure- 
ment for the item, such as a simple quantity unit (or 
count, as above), a mass unit (e.g. kilograms), a volume 
unit (e.g. liters), or a monetary unit (e.g. dollars); and 
a set of data values which are the historical, exponentially 
smoothed values in each time interval of the base 
profile. 

The data values in the base profile (and the influence 
profiles) represent actual entities, the business items, and the 
level of historically experienced demand for that business 
item. The data values thus represent an identifiable, 
tractable, physically manifested phenomenon, die demand 
for a business item. This demand may be manifested through 
consumer purchases, labor needs, resource allocations, and 
the like. 
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A base profile covers any number and length of the time 
intervals that are capable of being modeled, rather than 
merely a single day. Accordingly, in a preferred 
embodiment, the base profile further includes attributes to 
describe the relevant time-related features: 
a time value specifying the start of the first time interval 
of the base profile. This value is used to indicate to what 
part of a business day the base profile is to apply. For 
example, a base profile for modeling increased business 
during the evening dinner hours can be specified to 
begin at 5:00pm in the afternoon; 
a time interval value specifying the length of each time 
interval in the base profile. This allows different base 
profiles to have varying time interval lengths, as may be 
appropriate to the type of entity, event, or condition 
being modeled. For example, for a relatively slow 
selling item a longer interval value may be appropriate, 
or for a high volume item, a very short interval may be 
appropriate to capture rapid fluctuations In demand; 
and 

a number of periods value specifying the number of time 

intervals included in the base profile. 
Finally, each base profile in base profile file 22 is to be 
updated by the CPU 111 with actual demand levels on some 
periodic basis, averaging the actual demand, from the actual 
demand file IS. for the item during the overall length of the 
base profile with the demand levels stored in the base profile 
in the base profile file 22. The updating process is performed 
by the update profile process 3*7, and updates a given base 
profile by incorporating and exponentially averaging a cer- 
tain percentage of previous historical demand, and a certain 
percentage of actual demand. Accordingly, in the preferred 
embodiment, each base profile includes: 

a weighting factor, which specifies a decimal value used 
to update the base profile with actual historical demand 
quantities in the actual demand file 15; and 
a date value for tracking the date of a last update to the 
base profile. 

For example, a base profile for a retail fast food estab- m 
lishment may look: like this: 



interval is 900 seconds or 15 minutes. The short period 
length is useful because the time required to make the 
cookies is relatively short, and the demand for them may 
change dramatically over relatively short intervals, such as 
in the four 15 minute intervals during the typical lunch hour. 

The period flag indicates that the number of time intervals 
in the profile, and hence, number of entries in the data 
extension. A period flag of "1" indicates that the intervals are 
to be mapped to the open business hours. Thus, the number 
of time intervals will be the number of seconds in the open 
hours, divided by 900, the specified period length. The 
demand for the cookies is stored in terms of actual units of 
cookies, as opposed to kilograms, or dollar value of cookies 
sold. The data extension is thus interpreted in light of the 
foregoing attributes, and represents a base level of demand 
of 23 cookies demanded between 11:00am and 11:15am, 25 
cookies demanded between 11:15am and 11:30am, and so 
on, until the close of business, when only 1 cookie was 
demanded in the last 15 rninute interval. 

As another example, the base profile for a service business 
may look like this: 
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Category: 


Hair Care 


Uccild 


28 


Description: 


Men's Haircut 


Weight: 


.50 


UpdateDate: 


12/30/95 


SUrtTime: 


9:00 


PcriodLcagth: 


3600 seconds 


PeriodPlag: 


1 (map to open hours) 


Units: 


Dollar 


Data: 


(25, 10, 35, 60, 40, 45, 5, 10, 15, 151 
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Category: 


Bakery 


Iterald: 


52 


Descriptiou: 


Macadamia Nut Cookie 


Weight: 


,28 


UpdatcDate: 


12/30/95 


StartTuue: 


11:00 


PehodLcugUi: 


900 seconds 


PeriodFlag: 


1 (map to open hours) 


Units: 


Each 


Data: 


[23, 25, 12, 24, 12, 23, . . . 10, 3, 1] 



This base profile describes a bakery product at the retail 
fast food establishment. The category of "bakery" is useful 
to allow categorization, subtotaling, and other accounting 
uses for determining total sales, counts, and the like. The 
item id is useful to distinguish this particular item and base 
profile from others in the same category. The business item 
is macadamia nut cookies, a consumable, perishable good 
The weighting factor is 0.28, meaning that when the base 
profile data is updated, 28% of the updated value will come 
from the actual demand data received during a monitored 
time interval, and 72% will come from the base profile itself 
prior to the update. The last time the profile was updated was 
Dec. 30, 1995. The base profile begins for time intervals 
starting at 11:00am, which may be the hour the business 
opens, or any other start time. The length of each time 



Here, the base profile is for a hair salon, and so the 
category is "hair care* 1 services. The particular business item 
is a men's haircut, which is not a good, but rather a service 
performed. The weighting factor of 0.50 indicates that 50% 
of the updated base profile will come from the existing 
values in the base profile and 50% will come from actual 
demand experienced in a forecasted so period. The start time 
is 9:00am. The period length is 1 hour, since demand for 
haircuts fluctuates more slowly than cookies, or because the 
business docs not need any finer grained forecasting. The 
period flag again maps to the open business hours, which 
may be 9:00am to 7:00pm. The units here arc dollars, that is, 
the sales value of the haircuts in each interval. The data 
extension then shows the sales of haircuts throughout the 
business day, from 9:00am to 7:00pm. 

The base profiles, as described, provide storage structures 
for tracking and updating a base level of demand for a given 
item. In order to develop forecasts for an item resulting from 
specific events, conditions, seasons, or other business 
influences, the base profile for an item is combined with any 
number of selected influence profiles. There are three types 
of influence profiles: standard influence profiles, percentage 
influence profiles, and seasonality influence profiles. A stan- 
dard influence profile describes quantity changes to be 
applied to the base profile. Percent influence profiles 
describe percent changes to be applied to a base profile. The 
Influence profiles are stored in database 127 in an influence 
60 profile file 26. Appendix A includes the preferred database 
definition of the influence profile file 26 as file 4t influence_ 
profile." FIG. 3 illustrates the association between the base 
profile file 22 and the influence profile file 26. 

The influence profiles have some of the same attributes 
described above for the base profiles, specifically, the 
weighting factor (for updating the influence profile), the last 
update date, the starting time interval, the length of time 
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interval, the unit type* and the data values. In addition, each 
influence profile includes an attribute that identities the base 
profile in base profile file 22 to which the influence profile 
applies. In preferred embodiment, this attribute may be a 
foreign key to an identifier attribute of a base profile or the s 
like. In addition, an influence profile may be applied to any 
base, regardless of the category type. FIG. 3 illustrates this 
in that a given influence profile may apply to any number of 
base profiles. 

For example, a standard influence profile to describe the 10 
impact of rain conditions on demand for an item that is 
tracked by units would indicate an increase or decrease in 
the number of items in each time interval of the base profile. 
Here is an instance of one such influence profile, which 
indicates the influence of rain on the demand for cookies: 15 



Description: Run 

Weight: 75 

UpdateDale: 12/30/95 

SurtTime: i 1:00a 

PeriodLengtb: 3600 seconds 

PeriodPLag: 1 

Units: each 

Data: [-10, -5.1, -2.3. -1, -0.9, 15, . . . 15, 5.3, A3) 



Here, the extension of the data attribute is a numerical 
increase or decrease in the actual count of cookies sold in 
each of the periods. 

A percentage influence profile that describes the impact of 
rain in percentage changes in demand, may have similar 30 
attributes as illustrated here, but have a data extension like 
this, for example: 

perccutl_iiif.daiw=(-45, -15, -10, 0 t 5, 8, . . . 23, 5.4, 4.3] ^ 

which describes a 45% decrease in a first time interval, a 
15% decrease in the second time interval, a 10% decrease in 
the third time interval, and so on, in subsequent time 
intervals. 

Finally, the other remaining type of influence profile is a 40 
seasonality influence profile. The seasonality influence pro- 
file is used to adjust the forecast profile for a business item 
for the lag time that is typically present in systems that use 
exponential averaging. In a preferred embodiment, the sea- 
sonality influence profile has a starting date value which 45 
indicates the beginning of the season, and either a length 
value, preferably in days, or an ending date value. In either 
case, the seasonality influence profile is applied to those 
forecast profiles that are created during the applicable time 
period. The seasonality influence profile is also stored in the 50 
influence profile file 26. 

The foregoing examples are illustrative of the basic idea 
of the base profile, and show that the base profile, as well as 
the influence and forecast profiles, are used to represent 
demand experienced by a business for actual goods or 55 
services, or similar business items over a selected number of 
time intervals. 

In the preferred embodiment, various influence profiles 
can be associated together as a influence group, allowing 
them to be applied jointly to a base profile. This is preferably 60 
done using an attribute in the influence profile fUe 26 as a 
foreign key to a specific influence group in a influence group 
file 28. Appendix A illustrates the preferred embodiment for 
an influence group file 28 called "influence_group*. 

Additionally, the equivalent of a day model may also be 65 
created in database 127 by specifying selected influence 
groups to be used jointly in defining the demand for a 



10 

number of different business items. The selected influence 
groups are identified in a business day group file 30. An 
example of business day group file 30 is shown in Appendix 
A as the <c business_day_moder file. 

As stated, a base profile is combined with one or more 
influence profiles to create a forecast profile of the antici- 
pated demand far the business item. The forecasted demand 
is stored in a forecast profile file 24. In Appendix A, the 
forecast profile file 24 is "forecast^profile," As the forecast 
profile reflects a future anticipated state of the base profile, 
the forecast profile includes attributes that associate it with 
a base profile, including its units, time periods, and the like, 
and with selected influence profiles. The forecast profile 
preferably includes a base profile identifier, that directly, or 
indirectly, associates the forecast profile with a base profile; 
a forecast date attribute, indicating the date that the forecast 
applies to; and a list of the influence profiles from the 
influence profile file 26 that were used to create the forecast 
Additional desirable attributes include attributes to identify 
the starting time interval of the forecast, and the length of 
each interval, A data value attribute stores the forecasted 
demand in each time interval in the forecast profile. 

Data related to the actual demand values is stored in 
several different files in database 127. The sales definition 
file 32 contains the identification and definition of each 
business item that the user desires to track and forecast The 
sales data file 34 contains various total actual values for a 
given business item on a single specified date, and values for 
previous years performance. The periodic totals comes from 
the actual demand data file 15, which stores the actual 
demand levels for a business item in each of plurality of time 
intervals one a given date. 

System Operations 

Profile Authoring 

Referring again to HO. 2, the base profile and influence 
profiles are authored 201 by the user to identify and describe 
the desired business influences that impact demand for a 
given business item. More particularly, the user specifies the 
attributes of a base profile or influence profile in the respec- 
tive data base 127 files, base profile file 22 and influence 
profile file 26, such as the item description, unit type, 
beginning time interval, and the so forth. 

More particularly, to author the base profile in the base 
profile file 22, the user specifies the identity of the business 
item, either through item type and item identifiers as in the 
preferred embodiment, or through some other mechanism 
that uniquely identifies a given item. The user may option- 
ally include a description of item for future reference, 
particularly by other users of the system 100. The user 
further specifics the relevant period information, such as the 
time of the first interval, and the length of each interval, and 
the number of intervals. In the preferred embodiment the 
user choose to have the system 100 automatically determine 
the number of intervals by dividing the operating business 
hours by the length specified for each interval. Alternatively, 
the user may manually specify the number of intervals for 
base profiles adapted to longer or shorter periods than a 
business day. The user further specifies the units of the base 
profile, such as counts, currency units, volume units, or mass 
units. The user also specifics a weighting value that deter- 
mines the relative percentages for updating the base profile 
with the influence profiles and actual demand data. Once the 
relevant data for the base profile is entered, the system 100 
will retrieve from the actual demand file 15 actual historical 
demand data for the identified item over a number of dates, 
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and will compute the base profile data values, exponentially In this equation, and all that follow, only the data attribute 

averaging the actual demand data over time. Hie data values extension of the profiles is shown for convenience and thus 

are then stored in the base profile file 22. the examples arc similarly limited to showing on the exten- 

are then stored in me oase pr iuc attribute. Accordingly, data attribute exten- 

^^^^f ac \P t0 ^ ai . s ^^' 5 "f such examples would in pwetice be part of a 

with the system ^^^^^^^^ compete J define^rofUe, and interpreted and understood 

mtheinfluenceproMeme26. r*eu S ermdicateswh^e £»gjy other P attrib * tes ^ profile, such 

influence profile n a standar «- Percentage, or k* «nahty description, units of the data 

profile. The data extension for the J extension, the number of timeintcrval, covered by the 

based on historical « b ^^'^^ n U ^ 1 £™« 10 ^ofile, the length of the time intervals, and the so on. 

similar operations. The data extension may .Uo* P . 6 _ base for a 

estimated, or randomly ass.gned. Alternatively, the data ^ ^ ^bute extension such as: 
extension may be left empty. 

The user may additionally choose to create influence 

groups and business day groups, specifying the individual ^ hqae profiia^ata=l60o t 45, 4, 4 f 4] 
influence profiles in each, but these are not necessary to 

practice the invention. and standard influence profiles for rain and a normal Mon- 
day as: 

Creating a Forecast Profile 

The base profiles and the influence profiles arc used in the 2Q rain _^ ID ^ t «K20Q, -i.i. -13, -l. -0.9) 

process 203 of projecting, or forecasting, demand for 

selected business items in a selected set of time intervals moDday_std_pro.dau=[2D0, 2, o, 2, lj 

through the creation of forecast profiles. 

FIG. 4 shows a data flow diagram of one embodiment of Then the base value equals: 
a method for forecasting business demand using base pro- 25 

files and influence profiles. The method will be ascribed ^ 44| 2J( 40( 4 l) 

with respect to forecasting for a single business item, but it 

is understood that the method could be applied repeatedly ff no percentage influence profiles are present, then the 
for any number of business items. A user selects 4<W a com bined standard influence profiles and base profile, the 
starting date for the projected interval, and a number of days 30 base _ vaule profile, is the forecast profile, 
to be projected. Abase profile is selected 401 for forecasting, Where there are percentage influence profiles, the forecast 
for example, selecting the base profile of a product, such as pro fii e is adjusted with these also. The percentage influence 
cookies, or a resource, such as the employees, or a task, such pro files cannot be directly combined with the base value 
as preparation of a product As stated s above, the base p ro fli e because the units of the profile arc different, the 
profile specifies the demand for the business item as mca- 35 pcrcen t fl ge influence profiles being expressed as 
sured in either numerical, physical, or currency units. percentages, the base value profile in other units. Such as 

Once the base profile is selected, the influence profiles mass, quantity, or currency. In the preferred embodiment, 
that are associated with the base profile arc retrieved 403 the data values in the percentage influence profiles are stored 
from the influence profile file 26; this includes any standard as decimals, though they may be stored in other formats as 
and percentage influence profiles. Retrieval can be done 40 well. In Appendix A, the data values for percentage influ- 
through the appropriate SQL selection operations (or the C nce profiles are stored as short integers, and thus the 
like) on the influence profile file 26 and base profile file 22, percentage Influence profiles are convened to a decimal form 
using, for example, a foreign key to the base profile file 22, by dividing them by 100, for combining with the base value 
or indirectly via the influence group file 28. The base profiie profile. This conversion is not shown in the equations herein, 
and influence profiles can also be selected from the business 45 Th c retrieved percentage influence profiles are combined 
day group file 30. each business day group being comprised 407 i n \ 0 a single percent value proflie. which is normalized 
of influence groups, as described s above. Multiple base to multiplicative values by adding 1 to each data element in 
profiles may be selected for projecting demand for various single percent value profile: 

different items, on numerous days. 

A forecast profile is created and stored in the forecast 50 peicem-viiucdatay = t = 0 ^ m 2 

profile file 24 for each base profile, as follows. The base n I pe««ii_proiy 

profile and all the standard influence profiles associated with 

it are combined 405 at each data value to produce a base Here, "pcrccnt^pro" is an individual percentage influence 
value profile. Expressed In vector notation, the date cxten- profile. In other embodiments where the percentage influ- 
sion of thc base value profile is: ss cnce profiles are stored directly as decimals such conversion 

is unnecessary. 

bMe-valoc-dita^i-o — > m Eq. l Continuing the above example, assume two percentage 

£ stiLproij+ base-pro* influence profiles: 

/=° 

wherc"std_pro , WsasUndardiiifluencei)rofile, u basc_pro w 60 

is thc base profile, j iterates over each standard influence ^^1^45, o t -10. o, -io| 

profile, and i iterates over each data element (vector MKwLjmAdata^-io, i. 4, -4. -4>hen: 

component) of the profiles, from the 0 th to nT elements. 

Since the standard influence profile reflects the numerical pe«ent_vaiue.dai«=[ 1 35, i.oi, 0.93, 0.96, 0.84 ). 

change in thc demand for the business item, combining the 65 ^, s-m4 am> t„ tn» 

standard and base proflie results in the anticipated demand . The percent value profile may then be apphed 409 to the 
just from the standard influence profiles. It is to be noted that base value profile to obtain a forecast profile, by multiplying 



03/03/2004, EAST Version: 1.4.1 



5,712,985 



13 



14 



each data value in the base value profile by a corresponding 
data value in the percent value profile: 



forecast .data; = / = 0 



base_valuej * percent_va]ue; 



Eq.3 



Thus with the foregoing exemplary profiles, the data 
attribute extension of the forecast profile is:: 



forccast.data=ll350, 1.01, 0.95, 0.96, 0.84J. 

The forecast profile is then adjusted with any seasonality 
influence profiles, by retrieving 411 those seasonality influ- 
ence profiles with a specific date or date ranges that match 
or include the date for the forecast profile as selected 400, 
and combining 413 the data values of the seasonality influ- 
ence profile with the forecasted profile: 



10 



Thus, if there is a seasonality influence profile: 

seawn__l .dat»=f-75, 0. 12, 0, 0, 0] 
then the adjusted forecast profile equals: 



Eq.4 
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adju3t_forc_prof.datM 11235, 4374, 2.565, 4.8, 4.284) 

This adjusted forecast profile is stored as the forecast 
profile in database 127 in the forecast profile file 24, which, 
as indicated above Includes attributes identifying the date(s) 
forecasted, the base profile being forecasted, the influence 
profiles used in forecasting, the time period of the first 
interval, time interval length, and forecasted values. This 
process may be repeated for any number of base profiles. 

From the forecast profile, the system 100, via the proces- 
sor 111, produces 415 a production schedule indicating the 
forecasted demand in each of future time intervals covered 
by the forecasted profile. The production schedule is pref- 
erably stored in the mass storage 123, and may be output on 
either the display 113, the printer 131, or both, as necessary. 

Producing the Forecasted Business Items & 
Monitoring Actual Demand 

Referring again to FIG. 2, after the forecast profiles have 
been obtained, and the production schedule created 415, the 
business items are produced 205 in accordance with the 
forecasted demand levels in the production schedule. Pro- 
duction typically requires various physical resources such as 
ovens, printing presses, or other machinery, or even shelf or 
floor space, and some amount of labor. In a retail store for 
example, production may mean stocking the forecasted 
number of business items, here retail consumer goods, on 
display shelves, according to the quantity of the business 
items forecasted, and at the various future time intervals 
specified in the production schedule. In such a retail store 
where variations in demand need only be accommodated by 
rc-stocking, the production schedule may detail the fore- 
casted quantities of business items for each day of the week, 
so that appropriate quantities may be ordered if necessary, 
and labor scheduled to restock Inventory as necessary to 
meet the forecasted demand. 

Likewise, for a retail store providing consumables, such 
as a fast food restaurant, production would include making 
the business items (e.g. cookies, hamburgers, tacos, and the 



like) in the forecasted quantities at the specified future time 
intervals. In this type of retail environment, demand fluctu- 
ates significantly throughout the day, and there is a need to 
provide the business items, which are perishable, only at or 
about the time when demand is forecasted. Accordingly, in 
this environment, the production schedule of forecasted 
demand is particularly useful, and would indicate in hourly, 
quarter-hourly, or other useful interval, the quantity fore- 
casted for each business item offered by the establishment 
In addition, the production schedule may be used interac- 
tively such an embodiment to provide employees of the 
business with the forecasted demand levels at some prede- 
termined amount of time prior to the forecasted demand 
interval so that the business item may be produced in rime 
to meet the forecasted demand. 

In a service business, production may mean providing 
sufficient employees and working materials to produce the 
forecasted level of services. For example, a beauty salon that 
provides various cosmetic services may forecast the number 
of haircuts, permanents, nail manicures, and the like, for a 
given day or week, and further forecast both the number of 
employees needed to perform such services, and the amount 
of underlying materials (hair dye, shampoo, nail files etc.) 
needed to provide the services. The production schedule 
would be used in this instance to determine the proper level 
of staffing, ordering of supplies, and the like. 

Similarly, a bank may forecast the number of deposits, 
transactions, loans, and the like, demanded during a given 
week, and use the production schedule to schedule its 
30 employees accordingly. A bank or brokerage firm may also 
forecast other intangible business items, such as stock 
prices, futures contracts, currency fluctuations, interest rates, 
and other financial instruments. 

As the foregoing examples illustrate, production 205 is 
35 not limited to mere manufacturing of a business item. In 
addition, the production schedule provides a useful means of 
communicating the forecasted demand in the forecast profile 
to the employees of the business so that appropriate actions 
may be taken, employees scheduled for work, materials or 
40 resources ordered, purchased, and allocated, and so on. 
As the business continues to operate through the fore- 
casted time intervals, whether it is a part of business day, an 
entire business day, or some longer period, actual demand 
for the business item is monitored 207 and stored in an 
appropriate data file in database 127, such as actual demand 
data file 15. In the preferred embodiment the actual demand 
data file 15 includes attributes that identify the date demand 
was monitored, the type or category of item, the starting 
point of the first time interval of actually monitored demand, 
the units of the demand, and the actual demand data values 
themselves in each of the time intervals included in the base 
profile. Appendix A illustrates the preferred database defi- 
nition of the actual demand data file 15 as "actual_demand." 

Actual demand for items that are produced may be 
monitored by point of sale devices 208 that individually 
track demand of the business items, including total amounts, 
such as total quantities, volumes, or sales. Actual demand for 
other business items, such as production resources, labor 
resources, and the like, may also be monitored through 
appropriate measures, such as a manager entering current 
hours for employees, number of production resources 
employed, or automatically, such as through time entry 
systems, data acquisition systems coupled to the production 
resources, and the like. In any of these cases, the number, 
quantity, or sales of the business item is stored in the actual 
demand data file 15 for subsequent use in updating the base 
and influence profiles in their respective database files. 
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Updating the Base Profile, Forecast, and Influence profiles. For these influence profiles, the relative contribu- 

Profiles tion to the total error or delta vector is of each of these types 

, . _ . . 4 , «aq of profile is determined, and then allocated to the individual 

From the actual demand, the base profile is updated 20V . * ^ nnt * r 

to increase its accuracy when used in subsequent forecasting , "fluence profiles m a stable manner. 
203 processes. The updating process is a complex analysis 
that determines relative impart of the base profile, influence 

profiles, and currently received actual demand figures on the q qc f or updating the base profile is illustrated in 

forecast profile, and allocates that impact to each profile in fte dataflow diagrams of FIGS. 5a and Sb. Referring now to 

order to update it 10 pj G ^ ^ one p^oa 0 f foe delta vector is determined 

The updated values to the base profile are constrained by fof dcmflnd yalucs that m DOt congt raincd 

a maximum value and minimum value «*d ^jpdatc value. This vector, deltal.data,, equals: 

min_update). The maximum value prevents the base profile "J — * 



Oarf iml <V rry forecast* 
jg—j |<max_updat 0 ^ 



Bq.5 



from being to heavily influenced by extreme values of actual Deltal reflects that part of the cUfference between actual 

demand that may result from unusual or temporary circum- 20 and forecast demand that is less than the maximum allowed 

stances. The rninimum update value is a destabilizing factor updating value. In other words, this is the total error vector 

that prevents the components of the base value profile, or between the forecast demand and the actual demand, as 

any other profile from remaining fixed at, or near 0, which limited by a maximum value. Bach data value in the total 

would prevent, or impair any updating to the profile. For error vcctor ^dudes a first error component attributable to 

example, a maximum value of 0.3 and a rmnimum value of 25 ^ bagc pro fii C( a second error component attributable to the 

0.01 specify that the data attribute extension of a base profile standard influence profiles, a third error component attrib- 

can change at most 30% and at least 1% in a single updating ^ ^ nU influence profiles, and a fourth error 

process Other maximum and ^^^^J 3 ^ component attributable to the seasonality influence profiles, 

be specified by the user, depending on The updating process determines the magnitude of each of 

cation domain, and business item being tracked and fore- 3Q ^ ^ morc pa rf cul ^ for each of the 

^^T* i_ c , >>-> •„ A^min* th* date* of influence profile components, determines the contribution of 

The base profile file 22 is read to determine the dates of P ^ oxer component for 

the last update of each base profile therein, where this > F 

information is stored as an attribute in the s base profile file that type of profile. 

22. The base profiles that do not have current updates, as 35 Thus continuing the above example, if max_update 

determined by a user defined parameters, are selected for equals 0.3, then: 
updating. Alternatively, where actual demand data is con- 
currently rnaintained for individual business days, any 

unposted day can be identified, and the base profiles used deltal .data=(-ii30 t o, 0.435, -0.8, 1.216] 

during the unposted day retrieved from the base profile file . ^ . 3 a 
22 40 Next, a second portion of the delta vector is determined 

Each base profile is updated as foUows. Generally, there 503, for those actual demand values that arc constrained by 

is a difference between the forecast profile, the level of the max_update value. Ttus vector, delta2, equals: 

, =n . . . >m 

OactuaLjdemi- forecast* I \ 
j 1 6 max_update J 



demand that is forecasted for a business item, and the actual 
demand. This difference is a total error, here called the delta 50 
vector. Because the forecast demand is a function of the base 
profile and the influence profiles, how much the base profile 
contributed to the total between the forecast demand and the 
actual demand is determined. This is done by taking the base 
profile as a percentage of the combined absolute values of 55 
the base profile and the standard influence profiles. If this 
percentage is greater than the minimum update value, then 
it is multiplied by the delta vector to create a delta base 
profile; otherwise the delta base profile is just the minimum 
update value multiplied by the delta vector. This means the 
delta base profile will reflect the greater of the rninimum 
update level or the amount of influence that the base value 
profile has on the overall combined profiles. This delta base 
profile is then used to update the base profile by weighting 
the delta base profile by the weighting factor for the base 
profile and combining it with the base profile. 

Tliis updating process is applied in a similar manner to the 
standard influence profiles and the percentage influence 



Thus, where min__update equals 0.01, then: 

dehflldati=[0, 1.636, 0, 0, O] 

In other words, the data values of delta2 are the error 
values as adjusted by the maximum updating value. 

The delta vector (or "delta profile") is then determined 
505 as the vector sum of deltal and delta2: 

ddbufat» = f = 0 jd^Jd,^ > "» *> 7 

In the current example: 

dclta.dala=(-lL50, 1.636, 0.435. -0.8, 1.216] 

This is the total adjusted error vector. In the preferred 
embodiment the delta vector is determined in a single step, 
but shown here in three steps for clarity. 
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The impact of forecasted values on the standard influence base value, as a percentage of the profile summary, is less 

profiles versus the impact on the percentage influence pro- than the minimum update value, then the weighted delta 

files is adjusted so that each is equally effected by the profiie Vfl i uc i s me minimum update value multiplied by the 

difference between actual and forecasted values. This is ^ ycctor ^ yaUie of ^ base me ^ ^ 

done by a balance factor chosen by the user. In the preferred $ • • i_* j r 

7. / l» r ^ l »*t. compared to the profile sum, so the profile is weighted for 

embodiment, a balance factor of about 2 is chosen. In the T. . - . . 1**1.1. 1 

absence of a balance factor, there may be disproportionate a mmmm ™« of **** Otherwise, if the base value, 
change in one type of profile as compared to another. In ™ a percentage of the profile summary is equal to or greater 
addition, the balance factor allows the correct level of than the nujumum update value, then the weighted profile is 

impact of influence profiles on the base value profile to be 10 the percentage change multiplied by the delta vector, 
determined. 

Accordingly, the impact of all percentage influence pro- _ . . . .. j4 4L , „ ~. 

flics on the base valucprofilc, in the units of the base value Pfff" JS *° influcQ f Pf ofil «-The 

profile, in determining the forecast is determined 507 as a weighteddclta profile describes the impact of each profile on 

value modifier* 15 * c * )ase vaWe P r °fll e u predicting, with the forecast profile, 

the actual demand. The weighted delta profiles are used to 
vaiue_2ioddata i ~ Eq. 8 update the various profiles to correctly reflect the signifi- 

cance of the difference between the actual demand profile 
'-° 7i ^ m and each of the profiles that contributed to the forecast 

baso—valuof 9 balanro_factcr * tpeiccoL^pTPj^ ^ profile. 

The impact of the percentage influence profiles is the Accordingly, the weighted delta profile is then calculated 

combined, absolute magnitude of these profiles, as adjusted 511 for ea C h Q f th e base profile, and influence profiles 

by the balance factor. (including both the standard and percentage influence 

In the current example, the impact of the percentage profiles). This weighted delta base profile, delta_base may 

influence profiles is: be expressed logically as: 

[1100, 0.108, 0.81, 0.4, 1.632] 

This converts the percentage influence profiles into an 30 
equivalent standard influence profile. 

delt*_t»scdat* = i = 0 ■ > m Eq. 10 

/| base—value* J I bose__va]u^ I \ 

The absolute magnitude of the influence profiles, inciud- where if(Boolean condition, condition^true, condition= 
ing the value modifier, which was the total absolute mag- false). 

nitudc of the percentage influence profiles, and the base ^ This equation determines how much of the error vector 
profile is then taken 509 as profile summary: between the actual demand and the forecast demand was 

attributable to the base profile. 
pmfik_juni.data i = Eq. 9 in this example, the Weighted base profile i: 



1=0- 



(baso_proil + (value_modJ + Z btcUKOijI 45 [-42.857, 0.955, 0.285, -0.432, 0.7 13] 

For each of the standard influence profiles, std_4>roj, a 
Here profile summary equals: weighted delta profile, delUr_std__proj is also determined 

51i: 



1 t\ft\t«j f v/iin ., jiprtatH • dell 



Eq. 11 



picfik_*um J daf*=[210a, 7.708, 5.111, 7 4, 8.532) 

The profile summary reflects the accumulated demand 
levels for the base profile and all of the applicable influence 
profiles, expressed in the units of the base profile. This 
allows the error vector as expressed in the delta profile to be 
allocated to each of its components, namely, the base profile 
and the various individual influence profiles. For the base 
profile, this is done by dividing the base profile and the 
standard influence profiles by the profile summary, resulting 
in a percent contribution. The percent contribution is then 
adjusted by the minimum update value. The result is a 
weighted delta profile for each of the base profile. Where the 



55 



Accordingly, the weighted standard influence profiles 
would be: 
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weighted_ralnxlata=[-14.286 ( 0.234, 0.093, -0.108, 0.128| 
weighte<L^moDday^its-[-14^86, 0.425, 0J0O4, -0.216, 0.143) 

Again, each standard influence delta profile reflects at 
least a minimal amount of impact of actual demand on the 
influence profile. Once the delta profiles for the base, 
standard, profiles arc determined, the underlying profiles 
themselves can be updated. In order to update each profile, 
the weighting factor established in each profile, as described 
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above, is applied from the database 127; in the preferred 

embodiment the weighting factor is lOOfor the base, % P roGlc^um.data J = i=o >*» 13 

standard, and percentage profiles, 40 for the seasonality | 

rpcrxenL-pro^H 

profiles. Other weighting factors may also be used. rO 

Referring to FIG. Sb, for the base profile and the standard 
influence profiles, the updated profile is deteiroined 523 as: 



■■[profile, • (1 - profilc-wcigbt) + (profile, + ddta_profile,) * profile-welglitj 



-> « Eq. 12 



10 



IpciccuL_pn>u I ^ 



where "profile" is the original profile, either the base profile Here j iterates over all the percentage profiles, resulting in 

or standard influence profile, "profile_weighr is the a single % profile summary with a date value summing over 

weighting factor for the profile expressed as a decimal, and cac h i' A entry in each percentage profile. This is vector 
"delta_profile" is the delta profile, either delta„base or ^ combination is different from conventional percentage com- 

delta_std_pro, for the original profile being updated, blnation operations because it sums the magnitude of the 

In order to update the percentage profile, the weighted percentage instead of muluplying them The absolute value 

delta profiles for the percentage influence profiles must also . g uged . Q order to obtam tne total magnitude of the percent 

be deterroined. The use of percentage influence profiles in chances 

addition to the standard influence profiles causes two key b 

problems. First, there is the need to determine the relative weighted percentage influence delta profiles are then 

standard influence profiles contribute unit values and per- niinimum update values to ensure sufficient impact on the 
ccntage influence profiles contribute percent changes. Incor- profiles. As before, if the impact of a given percentage 
rectly dividing up the contribution results in unstable influ- 25 influence profile is less then the niinirnum update value, then 
ence profiles and inaccurate subsequent forecasts. A second ^ p CCCCtstd g C influence delta profile is a function of the 
problems with the percentage influence profiles is that they mimmum update value? otherwise, it is based on the impact 
produce a compounding effect because the of percentage influence profile itself. Each of the percentage 

forecast is based on both the magnitude of the percentage P»*- f A ^ fMnini .A * 1Q 

profile itself, and the magnitude of the combined influences 30 influence delta profiles is thusly determined 519. 
and the base profile used to create the forecast profile. Thus 

there is a variable impact on the business item forecast delta^rw^iuj^ = 

depending on the volume of demand for the business item . ^ 

This can make the forecast very unstable, and result in 1 0 J r*^ 

widely varying and inaccurate forecasts. Accordingly, it is 35 
desirable to properly determine the relative contribution of 
the percentage influence profiles and to properly weight each 
percentage influence profile delta vector. This is done by first 
determining the portion of the change in forecast due to all 
of the percentage influence profiles. This is the total percent 
impact on the base value as shown in Eq 14. The relative 40 
impact of each percentage profile on the forecast s profile is 
then determined with respect to the total impact of the all the ^ rom Eq 16 there is obtained a factor for each percentage 
percentage profiles on the forecast This is done as follows. influftnce me ^ indicates how much that p CrcC nt influ- 

R ^ g ^ to ™\^^^S^S£ 45 ence profile must be updated to create a new percent 
are combined 513 to provide a total weighted delta profile. ^ Accordingly, from the percentage influ- 

Eq. 13 ence delta profiles, weighted percentage profiles are deter- 

tot-cfelujdaui^o-^ — > m rained 521, by taking each original percentage influence 

dektL-utd-pro/j + deltajxuej profile, and adding to It the corresponding delta profile as a 

50 normalized value: 

Here, the total weighted profile is: 

wctghtod_pcr_pn>j^ata i » Eq- 17 

1-71.41127, 1.613,0382,-0.757.05831 ^ ' = ° perceut-pioy + delta_peicenL_pro v • 100 ^ m 

A total percent impact on the base values is determined 

515: Here j iterates from the 0 th to j rt percentage profile, so 

Eq 14 there is a weighted percentage profile corresponding to each 

S-^uh.i-.i.o -Tag , ^M^cv-^ r^ » ' 60 percentage profile. 

b«c_vttiuci + (ot-d«itaj Tne p ercen tage Influence profiles are updated 525 

The 8 percent profile describe Ac overall impact of the similarly, but the term combining the original profile with 

peSntage^ofUeron the combined profiles. the delta profile is replaced with the weighted percentage 

RefcJtag to FIG. 5b, all of the percentage influence 65 profiles, since the weighted percentage profiles already 

proSS^ummedSn to obtain overall magnitude of the reflect the combination of the ongwal percentage Influence 

contribution of the percentage influence profiles. profiles and the delta percentage influence profiles: 



^ win . update * sigu(5perccatjj) ^ 
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' = 0 [percent -pro; * (1 - piofik_wcight) + weighted_pet_prQ; • profilc_wcightJ ^ m ^ 



This update process 209 is preferably applied at the end 
of all time intervals specified in the base profile. Thus, for 
base profiles that track demand over a single day, the base 
profile and its influence profiles are updated after each day 
to which the base profile applies. If the base profile extends 
over a shorter ox longer period, it is updated accordingly. For 
seasonality influence profiles that extend over many days, 
the profile is updated after all dates to which the influence 
profile applies have passed. The delta profile for the sea- 
sonality influence profile is determined for each dates in the 
date range, and these delta profiles are averaged. Hie expo- 
nential update formula above is then applied, using the 
average delta profiles instead of the weighted percentage 
influence profiles. 

The next time demand for the item tracked by the base 
profile is forecasted 203, the forecast is made with the 
updated profiles, and will more closely track the last set of 
actual demand data that was received. Continuing the fore- 
going example, the first forecast profile was: 



forecast l.data=|1350, 101, 0,95, 0.96, 0.84]. 
And actual demand recorded in database 127 was: 



ac(ual^3Uft=(120O, 115, 3, 4, 4.5) 

After updating the base, standard, and percentage influence 
profiles, the next forecast will be: 



15 



forecast 1200, 7.224, 3.007, 3.958, 4.5J 

As can be seen, this second forecast more closely reflects the 
last actual demand that was recorded. Subsequent produc- 
tion 205 of the forecasted business item is then performed as 
above. 

As mentioned above, the data values for the influence 
profiles may be initially specified with null values. A busi- 
ness manager may choose to do this in order to determine 
what impact, if any, a particular influence has the demand for 
one or more business items. In this case, the update profiles 
307 process will update the base profile using 100% of the 
forecast profile, and will then update the influence profile, 
20 anc j hence provide initial data values, by an appropriate 
amount, as determined by the foregoing process. This will 
cause the influence profile to reflect the actual influence on 
business demand that it has on the business item, allowing 
the business manager to determine the impact of the 
25 influence, as desired. This analytical technique can be used 
to determine the impact, or influence, of particular staff or 
management employees, of particular advertising programs 
or formats, of particular promotional events, such as sales or 
discounts, and so on. Those of skill in the art, and those in 
30 particular businesses, can identify numerous other factors 
which may be analyzed in conformity with the inventive 
process. 
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APPENDIX A 



© 1995 Park City Group. 

file: baoo_profilo 
description : 
version: 

# definition: 



entity type: 
team ownorci 
deitabaoo i 



Inc. 



■Base Profiles" 
1.0 

"Contains information and data for the 
historical average profile of an item. 
ENTITY 
salac 
SLS 



♦--Fields 



field: Location 

description: 
type: 

4 definition) 



format : 
field type: 



•Location number*' 
long 

"Identifies a specific location within the 
company. " 

FOREIGN KEY TO LOCATION .INI 



field: Dept 

description: 
type ; 

I definition: 



field: 



« 
ft 
« 

field: 



ft 
« 
ft 

field: 



format ; 
field type: 

Localld 

description: 

type: 

def inition: 



format : 
field type: 

Hostld 
description : 
type: 

definition : 



format : 
field typo: 

Category 

description: 

type: 

definition: 
tracked. * 
format : 
field type: 



■Departroont Number" 
short 

"Identifies a specific department within the 
company . " 

FOREIGN KEY TO DPTMST 



"Local Profile Identifier' 
long 

"Identifies a specific profile within a 
department on 
the PC 



PRIMARY KEY 



same opocific profile 



■Host Profile Identifier' 

long 

•Uniquely identifies the 
on the 
host. " 

PRIMARY KEY ON HOST 



■Type of item being tracked" 
uiiHigned short 

•Specifies the type of item that will be 
REFERENCE 
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field: Iterold 

description: 'Id of Item being cracked" 
type: string! 15) 

definition: "Identifies a specific item/group that is 

as socio ted/ tracked with this profile. Must be unique within 
category. Cannot be empty.* 
format: 

field type: ALTERNATE KEY 



field: 



field: 



field: 



Description 
description : 
type: 

definition ! 

format : 
field typo: 

Wo ight 
description : 
type: 

definition ; 
the 

format: 
field type: 

UpdateDate 
description : 
type: 

definition: 
updated. " 
format: 
field type: 

StartTime 
description : 
type: 

definition : 
seconds 

format: 
field type 



"Description or name" 
string[30) 

•Specifics the fully spollod name or short 
description of the profile." 

ATTRIBUTE 



"Weighting used to update" 
short 

"Specifies the weighting factor used to update 
profile. " 
ATTRIBUTE 



"Lost date curve was updated" 
date 

"Specifies the last dote that the profile was 



ATTRIBUTE 

"Time of first period* 
long 

'Specifies the start of the first period in 

from midnight . • 
ATTRIBUTE 



FerlodFlag 
description : 
type: 

definition: 
that is 



(period) 



profile." 
fo una t : 
field typ«: 



"Defines type of period stored* 
unsigned short 

"Specifies the type of time period and profile 

stored. Valid values are: 

0 - Default Period (map to op«n times). 

Variable length profile. 

1 - Day ( apply valun to open times) . One day 

in profile. 
7 - Same ac 0, except with fixed length 



REFERENCE 
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field: 



* 
« 
« 
# 
« 

field: 



I 
* 

field: 

* 

# 

# 

ft 

field: 



Unite 

deocription : 
typo j 

definition: 
stored 



format i 
field type: 

PeriodLength 
description : 
type: 

definition i 
seconds . * 
format : 
field typo; 

HostFlag 
description : 
type: 

definition : 
downloaded 

the 

format : 
field type: 

Data 

description : 
type: 

definition: 
format : 
field type: 



"Units for stored data" 
unsigned short 

•Specifies the units of measurement for the 

data. Values are: 

1 - Each 

2 - Base Mass Unit 

3 - Base Volume Unit 

4 - Base Money Unit 

REFERENCE 



"Length of period in seconds* 
unsigned long 

■Specifies the length of the periods, in 

ATTRIBUTE 

"Downloaded Flag" 
short 

"When set, specifies that the record was 
from the Hoot and has not yet been merged into 
working PC records." 

REFERENCE 



"Data as variable length array" 
varlen double(512) 

"Contains the data for the profile . • 
ATTRIBUTE 



• --Keys 
# 

)cey: 



LocationLocalld 

description: "Location, Dept, Localld, Hostld, HostFlag" 
fields; Location, Dept, Localld, Hostld, HostFlag 

options : unique 
key type: PRIMARY 



# 

key: 
k«y : 



Local IdLocat ion 

description: * Localld, Location, Dept, Hostld, HostFlag" 

fields: Localld, Location, Dept, Hostld, HostFlag 

options: unique 

key type: ALTERNATE 

Location I temld 

de-script i on: 'Location, Dept, Item, HostFlag" 

fields: Location, Dopt, Category, I tumid, HostFlag 

options: unique 
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* 

key:. 
* 

k.ey t 
I 

key: 



key type: 

TtemldLocation 
description: 
fields : 
options : 
key type: 

HostFlagKey 
description: 
eields: 
options : 
key type : 

HostldKoy 
description: 
fields: 
options ; 
key type : 



ALTERNATE 



"Category, rtomld; Location, Dopt, HoatFlag" 
Category, I torn Id, Location, Dopt, HoatFlag 
unique 
SECONDARY 



•HoBtFlag Key' 
HostFlag 
duplicate 
SECONDARY 



■Hostld, Location, Depf 
Host Id, Location, Dept 
duplicate 
SECONDARY 
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file: i nfluence_prof ile 

description: 'ProfLle Modifiers" 

version: 1.0 , 

» definition: -Contains the modifiers uued to adjust 

forecasts . " 

# entity type: ENTITY 
d team owners : Sales 

# database: SLS 



•--Fields 
» 

field: Location 



description: "Location number" 
type : long; 

# definition: 'Identifies a specific location within the 
company . " 

! 11*1^ type: FOREIGN KEY TO LOCATION. INI 

field: Dept 

description: 'Department Number 
type : short 
« definition: -Identifies a specific department within the 

c ompany . " 

# format: 

# field type: FOREIGN KEY TO DPTMST 

field: Localld 

description: "Id Number for profile" 
type : long 

# dofinitioni 'Identifies a specific profile within a 

department on 
t the PC . ' 

f format: 

« field type: PRIMARY KEY 

field: Hostld 

description: "Id Number used on Host 

type : long 
» definition: -Uniquely identifies the same specific profile 

on the hoot , " 

# format : 

ft field type: PRIMARY KEY ON HOST 

field: BaseProfileld 

deacription: "Baoo to bo modified" 

type: long 

# definition: 'Specifies the local identifier for the 

baoo profile that is to be modified." 

ft format: 

# field type: FOREIGN KEY TO SLSBASE 

field: HostBaeeProf ileld 

description: 'Id Number for baoo on Hoot 
type: long 



43 



03/03/2004, EAST Version: 1.4.1 



33 



5,712,985 



34 



definition: 

format : 
field type: 



•Specifies the Host identifier for the 
base profile that is to be modified.* 

FOREIGN KEY TO SLSBASE 



field: 



Modi t ierCroup 

description: 
type: 

definition: 

format : 
field type: 



"Modifier group this be Longs to" 
unsigned obort 

"Identifies the modifier group that this 
modifier belongs to," 

FOREIGN KEY TO SLSMODO 



field: HostModif ierGroup 
description : 
type; 
definition: 

to.' 
format : 
field type: 



'Id Number for Modifier group on Host* 
unsigned short 

"Identifies the modifier group, on the 
host, that this modifier belongs 



FOREIGN KEY TO SLSMODG 



Cield: 



Weight 

description : 

type: 
definition: 

format : 
field type: 



■Weighting used to update" 
unsigned short 
"Specifies the weighting factor used to update 
the profile. * 

ATTRIBUTE 



field: UpdateDate 

description: 'Last date curve was updated" 
type : date 
definition: "Specifies the last date that the profile was 

updated. " 

format : 

field type: ATTRIBUTE 



Cield: 



field: 



StartTime 

description : 

type: 
definition: 

format : 
field type 

PoriodFlag 

description : 

type: 
definition: 



(period] 



•Tim© ot first period* 
long 

'Specifies the start of the first period in 
seconds from midnight." 

ATTRIBUTE 



"Defines typo of period stored* 

unsigned short 
Specifies the type of time period and profile 
that is 

stored. Valid values aret 

0 - Default Period (map to open times) . 

Variable length profile. 

1 - Day (apply value to open tiroes) . One day 



in profile. 



44 



03/03/2004, EAST Version: 1.4.1 



35 



5,712,985 



36 



field: 



# 
« 
« 

# 

field: 



profile* " 
format : 
field type: 



7 - Same as 0, except with fixed length 
REFERENCE 



Units 

description: "Units for stored data" 
type: unsigned short 

dpfinition: -Specifies the units of measurement for the 

stored 

data. Values are: 

0 - Percent 

1 - Each 

2 - Base Mass Unit 

3 - Base Volume Unit 

4 - Base Money Unit 

REFERENCE 



format: 
field cype: 

HostFlag 

descript i on : 

type: 
definition: 



format : 
field Cype: 



"Host Download Flag" 
short 

"When set, specifies that the record was 
downloaded 

from Che Host and has not yet been merged into 
the 

working PC records." 
REFERENCE 



field: Data 



description: "Data as variable length array" 
type: varlen double [5121 

definition: "Contains the data for the profile.* 

format: 

field type: ATTRIBUTE 



♦--Keys 
# 

key. 



Locat ionLocalZd 

description: "Location, Dept, Localld, Hostld, HostFlag 
fields: Location, Dept, Localld, Hostld, HostFlag 

options: unique 
i koy typo i PRIMARY 

key: Local IdLocat ion 

deecription: "Localld, Location, Dept, HoatJd, HostFlag" 
fields: Localld, Location, Dept. Hostld, HostFlag 

options i unique 

# key typo: ALTERNATE 

key: Locat ionBaooIdModCroup 

description: •Location, Dept, BaoeProf i leld, 
Modif ierCroup, HoetBaeeProf ileld, HostFlag" 

fields i Location, Dept, BaseProf 11 erd , 

Modif ierCroup, HoetBaseProfileld, HostPlag 

options i unique 

# key type: ALTERNATE 
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key: BaaeldModGroupLocation 

description: 'BauuProf UeTd, Modif ierGroup, Location, 
Dept, HostBaseProf Held, HostFiag" 

fields: BasePraf Held, Modif ierGroup, Location. 

Dept. HostBaseProfileld, HostFlag 

options : unique 

# key type: ALTERNATE 

key: Hosr.Kl.AgKey 

description: "HostFlag" 

fields: HostFlag 

options: duplicate 
« key type: SECONDARY 

key: B&seXdLocat ion 

description: "BasaProf ileld, Location, Dept' 
fields: BaseProf ilold, Location, Dept 

options : duplicate 

t key typoi SECONDARY 

key: Modif iorCroupLo cat ion 

deecription: * Modif ierGroup, Location, Dept" 
fields: Modi fierGroup , Location, Dept 

opt ions : dupl icate 

# key type: SECONDARY 

koy : LocationModi fierGroup 

description i "Location, Dept, Modif ierGroup • 
fieldoi Location, Dept, Modif ierGroup 

options: duplicate 

# key type i SECONDARY 
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file: f orecaot„prof ila 
description: "Forcaoted Profiles" 

version! 1.0 

definition: 'Contain the sales Corcasted profiles. Note: 

Other infomation not listed in this table is retreived from 
the Base Profile. i.e., description, category, etc...* 
entity type: ENTITY 
team owners : Sales 
database: SLS 



- Fields 



eld: 



eld: 



eld: 



i»ld: 



Location 
description : 
type: 

definition : 
company. " 
format: 
field type: 



ield: 



■Location number" 
long 

"Identifies a specific location within the 



FOREIGN KEY TO LOCATION. INI 



Dept 

description: "Department Number" 

type: short # 

definition: "Identifies a specific department within a 
location within the company.* 
format: 

field type: FOREIGN KEY TO DPTWST 



Localld 

description: "Id number for Base Profile on PC" 

type: long 

definition: 'Identifies a specific base profile within a 

department located on a PC." 

format: 

field type: FOREIGN KEY TO SLSMODO 



Hostld 

deecription: "Id number for Base Profile on Host- 
typo: lon <7 . _. . 

definition: "Uniquely identifies the same opccific base 

prof ila on the host." 
format : 

fiwld type: PRIMARY KEY ON HOST 



ProjectedDato 

description: "Date projection is for" 
type: date 

definition: "Specifies the sales date when the projection ic 

to forcast to . ■ 
format ; 
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field type: 



ATTRIBUTE 



field: UpdateTirae 

description: "Time last modified" 
type : t ime 

definition: "Specifies the time when the last modification 

to the profile took place. Can be used to track the change to 
the curve over time." 
format : 

field type: ATTRIBUTE 



UpdateStatus 

description: "Statue of projection" 
type : short 

definition: 'Specifies the current status of the projection. 

Valid values are t 0 - Buainooo day dofinod and all profiles 
found, 1 - Business day not defined, default used, 2 - No 
default, only base profile used." 
format: 

field typo: REFERENCE 



field: 



ModLiat 
description: 
typo t 

definition) 
base profile, 
format : 
field typo: 



•List of modifiers used" 
long (30) 

"Contain a list of modifiers used to modify the 
Valid values are user defined." 

FOREIGN KEY TO SLSMODIF 



field: StartTime 

description: "Time of first period" 

type: long 

definition: 'Specifies the time, in seconds, 
from the beginning of the sale date." 
format : 

field type: ATTRIBUTE 



for the profile 



field: PeriodFlag 

description: "Defines type of period stored" 
type: unsigned short 

definition: "Specifies the type of period stored for the 

profile. Valid values are: 0 - Default periods (map to open 
times, 1 - Day (apply total for sales day to open times. Period 
Length dues not apply, set to 0. If Data Leo > 1, then each 
entry in Data is for a consecutive sate date.), 2 - Week (appLy 
total for week to open times in week. Period length does not 
apply, set to 0.), 3 - Month (apply total to sales month. 
Period length does not apply, set to 0.), 4 - Year (apply total 
to sales year. Period length doee not apply, set to 0.), 5 - 
Same as 0 oxenpt StartTimo 1b relative to open tiroo., 6 - Same 
as 0 except StartTime is relative to close time." 

# format: 

# field type i REFERENCE 
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Unite 

description: "Units tor stored data 
tvue- unsigned short 

definition: -Specifies the units of . u " d 

store the data. Valid values ire: 0 - H/A (Percent), 1 Each, 
2 - Base Mass Unit, 3 - Base Volume Unit, 4 - Base Money Unit, 
5 through 9 are reserved," 
format : 

field type: REFERENCE 



aid: PoriodLength 

description: "Length of period in seconds 
tvne* unsigned long 

definition: "Specifies the amount of time taken for each 
period, in seconds, in the profile." 
format : 

field type: ATTRIBUTE 



field: 



Data 

doscrlption: 
type: 

definition: 
length array. ' 
format : 
field type: 



•Data as variable length array" 

varlen double [512 J 
•Contains the data for the profile in a variable 



ATTRIBUTE 



Keys 



key: 



LocationLocairdProjDate t .^ n «f 
deacription: "Location, D«pt, Localld. ProjectedDate, 
UpdatoTiroe, Hostld" 

field*. Location, Dept. Localld, ProjectedDate, 

UpdateTime, Hostld 

options: unique 

key type: PRIMARY 



key: 



LocalldLocotionProjDato 

description: "Localld, Location, Dept. ProtjectedDate, 
UpdateTime, Hostld" 

fields: Localld, Location, Dept. ProjectedDate, 

UpdateTime, Hostld 

options: unique 

key type; ALTERNATE 



kev* proiDateLocalldLocation 

description: "ProjcctodDate, Localld, Location, Uept, 
UpdateTime , Hos t Id " 

Cields: ProjectedDate, Localld, Location, Dept, 

UpdateTime, Hostld 
options: unique 
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# key type: ALTERNATE 



key: LocationPro jDateLoc&Hd 

description: "Location, Dept, ProjectedDate, Local Id* 
fields: Location, Dept, Pro jectedDate, Local Id 

options: duplicate 

# key type: SECONDARY 
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file; influence_group 

description! 'Modifier group definition file, 
version: 1.0 _ 

definition; 'Definea a modifier group {buinnesB influence), 

entity type: ENTITY 

team owners: Sales 

database: SLS 

- Fields 



L eld: Location 

description; "Location number" 
type: long 
definition:. -Identifies a specific location within the 
company. " 
format: 

field type: FOREIGN KEY TO LOCATION . INI 

ield: Dept 

description: "Department Number* 

type: short 
definition: -identifies a specific department within the 

company , ■ 
format: 

field type: FOREIGN XEY TO DPTMST 

ield: Local Id 

description: "Modifier Group Id uaed on PC 
typo: unsigned short 

definition: "Identifies a specific group within o department 

on 

the PC." 

format : 

field type: PRIMARY KEY 

ield: Hostld 

description: "Modifier Group Id used on Host" 
type: unsigned short 

definition: "Uniquely identifies the same specific group on 

the 

host." 

format: 

field type: PFTMAKY KEY ON HOST 

Lttldt Description 

description: -Description" 

type; strlng(30] 

definition: 'Specifies the fully spollod name or short 

description of the group." 
formatt 

field typo: ATTRIBUTE 

ield: Acronym 

doBcriptlon: "Keyed short name" 
typa: string 1 15] 

definition: -Primary Alpha key into record." 
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« 
« 

fiold: 



format: 
fiold typ«: 



REFERENCB 



field: 



field: 



field: 



« 
* 
« 

fiold: 



DefaultWeight 

description: 'Weighting defaulted into modifier" 

type: unsigned short 

definition; 'Specifies value defaulted Into a modifier at 

creation. • 
format : 

field type: ATTRIBUTE 

De f au 1 t Per iodType 

description: 'PeriodType defaulted into modifier" 

type: unsigned short 

definition: "Specifies the period typo that is the starting 

point for the creation of the modifier. Valid values are 0,1,7' 
format: 

field type: REFERENCE 

De f au 1 tModType 

description: 'Flag for type of modifier' 

type: unsigned abort 

definition: 'Specif tec the modifier type that is created. 

Valid values are 0 - Type is the same as the base profile only 
percentage modifier, 1 - The type is the same as the base 
profile. ' 
format : 

field type: REFERENCE 

Defaul tPercant 

description: "NOT USED' 

type: short 
definition: 
format : 
field type: 

HostFlag 

description: "Hoot Download Flag" 

type: short 
definition: 'When set, specifies thot the record was 

downloaded from the Hoot and has not yet been merged Into the 
working PC records." 
format: 

field type j REFERENCE 



• —Keys 

# - - _ 

koy: LocationDeptLocalld 

description: "Location, Dept. Localld, Host Id, HostFlag" 
fields: Location, Dept, Localld, Kostld, HostFlag 

options : unique 

I key type: PRIMARY 

key j Local IdLocat ionDept 

description: 'Localld, Location, Dopt, Hootld, HostFlag" 
fiolds: Local Id, Location, Dept, Hootld, HostFlag 

options : uniqun 

* key type: ALTERNATE 
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key: LocationDeptAcro 

description: 'Location, Dept, Acronym, HostFlag 
tiel da: Location, Dept, Acronym, HostFlag 

options: unique 

# key type: ALTERNATE 

key : AcroLoca t ionDep t 

description : "Acronym, Location, Dept, HoatFLag 
fields: Acronym, Location, Dept, HostFlag 

options: unique 

t* koy type: ALTERNATE 

key: HostFlagKey 

description: 'HostFlag" 
fields: HoatFlag 
options: duplicate 

# key type: SECONDARY 

key: HoetldLocationDept 

description: 'Host Id, Location, Dept" 
fiolde: Hoatld, Location, Dept 

options: duplicate 

« key type: SECONDARY 
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file: calee_def inltion 

description: "Sales Definition File" 
version: 3.0 

definition: 'Contains the definitions of any additional user 

defined items that the end user wants to track and/ or forecast 
against . ' 

entity type: ENTITY 
team owners: Sales Team 
database : SLS 



Fields 



field: 



Location 
description: 
type: 

definition: 
format : 
field type : 



"Location number" 
loner 

'Identifies a specific location. 
FOREIGN KEY TO SLS BASE 



field: 



Dept 
description : 
type: 

definition: 
company . • 
format: 
field typ« : 



"Department Number" 
short 

"Identifies a specific department within the 



FOREIGN KEY TO SLS BASE 



field: 



Category 
description : 
type: 

definition : 
being tracked.' 
format: 
field type: 



"Type of item being tracked" 
unsigned short 

"Specifies the type or category of the item 



FOREIGN KEY TO SLSBASE 



field: 



I torn Id 
description : 
typo: 

definition : 
format i 
field type; 



"Id of item being tracked" 
stringllS) 

"Identifies the item being tracked." 
FOREIGN KEY TO SLSBASE 



fiold: 



Desc 

description : 
type: 

definition : 
format : 
field type: 



•Description of item" 
string [3 0] 

"Describes the item being tracked.* 
ATTRIBUTE 



fiold: 



Options 
description : 
type: 



•options - 
unsigned short 
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definition: 'Specifies the processing options for the item 

being tracked. Valid values ara, 1 - Has Profile 2 = Transmit 
when changed, 4 - Allow user overrides, 8 - Report. 



#. format: 

• field type: REFERENCE 

field: XroitFlag . t ... 

description: "Designates files to be transmitted 

tvDe' unsigned short 

« definition: "Specifier the type o£ proj.ction for the item 

b^ino tracked and the oder of use for tho« typ« S - V.W 

v^Ses "re: 1 - Slsn-me. 2 - Sl.netat. A - Sl.for, 8 - Slsbase. 

16 - sismodif" 

# format: 

« field type: ATTRIBUTE 

field: ProjectlonTypes 

description: "Projection Type Order Of Use 
type: stringtlOJ 

t definition: "Specifies the type of promotion for the item 

being tracked and the oder of use for these types. Valid 
values are: Manager Override Value, Location forecast Value 
Corporate Forecast Value. Financial Override Value, Last Year 
Actual Value . ■ 

* format: 

« field type: ATTRIBUTE 



I - Keys 
t 

key: 



key i 



KeylName 

description: 
fields: 
options: un 
koy type: PR 

Key 2 Name 
doner iption 
fields: 
options: un 
key type 



•Key used to identify slsnajna items 
Location, Dept, Category, Itemld 
que 
[MARY 



•Key used to identify sloname items" 
Category, Itemld, Location, Dapt 



que 
ALtERNATE 
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ile: sa]es_data 

description : 
version : 
definition : 
of an item. * 
entity type: 
team owners ; 
database : 



Fields 



■Sales Data file" 
3.0 

■Contains data for the storage of daily values 

BNTITY 

sales 

SLS 



ield: 



:leld: 



laid: 



ield: 



field: 



Location 
description : 
typo: 

definition: 
company. " 
format: 
field type: 

Dept 

descripti on : 
type: 

def ini tion: 
company . ■ 
format : 
field type: 

Category 
description : 
typn: 

definition: 
tracked . ' 
tormat : 
field type: 



"Location within organization tree* 
long 

"Identifies a specific location within the 
FOREIGN KEY TO LOCATION, INI 



•Department within organization tree" 
short 

"Identifieo a apocific department within the 



FOREIGN KEY TO DPTMST 



•Kind of Itsmld used" 
unsigned short 

"Specifies the typo of item that will be 



REFERENCE 



It amid 
description 
type: 

definition 



•Item identification" 
stringUS] 

"Identifies a specific item/group that is 

associated/tracked with this profile. Must be unique within 
category. Cannot bo empty." 
format : 

field typo: ALTERNATE KEY 



SaleaDatc 
description : 
typo t 

definition: 
applioo . • 
format t 
field type: 

ActualFlag 
description : 



■Sales Date" 
date 

"Specifies the date for which this data 
ATTRIBUTE 

"Non-zero Indicates Actual field has data' 
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aid: 



field: 



ield: 



iold: 



Cield: 



field: 



field: 



type: 

dQf inition: 
format : 
field typo: 

Actual 

description: 

type: 

definition: 
item for cales 
format : 
field type: 

Modif iedFlag 
description; 
type: 

definition: 
format : 
field typo: 

Modified 

description: 

type: 

definition: 
format: 
field type: 

FinancialFlag 

description: 

type: 

definition: 
format: 
field type: 

Financial 

description: 

type: 

definition : 
f oinwt : 
field type: 

OverrldeFlag 

description : 
type: 

definition: 
foriMt: 
field type: 

Override 
description : 
type: 

definition : 
format: 
field type: 

HostFlag 

description; 

data" 



short . « , » • . 

"Specifies if Actual contains valid data. 

REFERENCE 



"Actual amount of Data - 

double . . . 

•Specifies the total of the slotim data for this 

date." 
ATTRIBUTE 

-Non-zero indicates Modified field hag data* 
short „ 
-Specifies if Modified contains valid data. 

REFERENCE 

•Modified amount of Data- 
double 

"For future use . " 
ATTRIBUTE 

"Non-zero indicates Financial field has data* 

•hort . , - , 

•Specifies if Financial contains valid data. 

REFERENCE 



"Financial amount ot riata* 
double 

•Specifies a downloaded Financial amount.' 
ATTRIBUTE 



•Non-zero indicates Override field has data* 

snort ^ . . . . . 

■Specifies if Override contains valid data. 

REFERENCE 

"Overrided amount of Data" 
double 

•Specifies the manual override amount." 
ATTRIBUTE 

•Non-zero indicates Hoctfro j acted field has 
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type : 




1 




"Specifies if HostFlag contains valid data," 


« 


format: : 




« 


field type: 


RKFERENCE 


field : 


nosuriDj ec tea 






descri.pt ion : 


"Host Projected amount of Data" 




type: 


double 


9 


def ini tion : 


"Specifies the downloaded Host Projected 




amount. " 




I 


format : 




• 


field type i 


ATTRIBUTE 


f iold i 


BdniFlag 






description ; 


"Non-zero indicates BdmProjected field has 




data- 






type: 


short 


# 


definition: 


■Specifies if DbmProjected contains valid data 


# 


format : 




f 


field type: 


REFBRENCE 


field: 


BdmProjected 






description : 


"BDM Projected amount of Data' 




type: 


double 




definition: 


'Specifies the BDM projected amount." 


« 


format : 




f 


field type: 


ATTRIBUTE 


field: 


SlsForecastFlaff 






description: 


"Non-zero indicates SlsForecastFlag field has 




data* 




type: 


short 


4 


definition: 


"Specifies it SlsForec&ytProj acted containo 




valid data. 




« 


format : 




* 


field type: 


REFERENCE 


field: 


SlsFor ecae tPro jec ted 




description: 


"Sales Forecast ad Projected amount of Data' 




type: 


double 


* 


definition: 


■Specifies tho claForacant projected amount." 


ff 


format : 




t 


field type: 


ATTRIBUTE 


fieldt 


Las tYrAc tua iFlag 




description: 


•Non-zoro indicates LaatYrActual field has 




data' 






type: 


short 


• 


definition: 


"fipocifiao if LostYrActual contains valid data. 


# 


format : 






field typ« : 


REFERENCE 


field: 


Lao tYrAc tua 1 






description t 


■Loot Year Actual amount of Data" 




typs: 


double 




definition: 


'Specifies the actual for last year on sales 




date. " 


• 


format t 
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fioia type: 



ATTRIBUTE 



#--Koyo 
I 

key: 



key: 
# 

key; 
key: 



LocationDatelteraldUata 

description: -Location, Dept. SalesDate, Category, Itomld 
fieldsT Location. Dept. SalesDate, Category, Itemld 

optionc: unique 
key typo: 



PRIMARY 



LocationltemldDate a „ njih 
description: "Location, Dept, Category, Iteiuld, SalesDate 
fio ldo: Location, Dept, Category, Itemld, SalesDate 

options t unique 
key typo i ALTERNATE 

DateltemldLocation 

description: -SalesDate, Category, Itemld, Location, Dept 
fieldB: SalesDate, Category, Itomld, Location, Dept 

optional unique 
key typo ALTERNATE 

ItemldDateLocation 

description: 'Category, Itemld, SalesDate, Location, Dept 
fieldoT Category, Itemld, SalesDate, Location, Dept 

options: unique 
key type: ALTERNATE 
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file: actual_aemand 

description: "Actual Damand Prof i las* 



version: 1.0 
definition : 
entity typo: 
to am owuarc: 
database : 



Profile of actual counts for time 

ENTITY 

Sales 

SLS 



« Fields 



field: Location 
description: 
type: 

# definition: 
format: 

# field type i 

field: Dept 

description : 
type: 

# definition: 

company. * 

# format: 

# field type: 



■Location number ■ 
long 

"Identifies a specific location within the company. 
FOREIGN KEY TO SLS BASE AND /OR SLSNAME 



"Department Number" 
short 

"Identifies a specif iec department within the 



FOREIGN KEY TO SLSBASE AND/ OR SLSNAME 



field: SalesDattt 
description: 
type: 

# definition: 
» format: 

# field type: 



"Sales date' 
date 

"Specifies the date for which the data applies.' 
ATTRIBUTE 



field; UpdateFUg 
description : 
type: 

# definition: 

not . • 

# format: 

i field type: 

field : Category 
description : 
type: 

# definition : 

# format: 

# field type: 



"Status of use for updates" 
unsigned short 

"Indicates wh«thpr modifications have been done or 



REPERENCE 



'Type oe item being tracked" 
unsigned short 

■Specif teds the type of Item being tracked. 



REFERENCE 



field: Itemld 
description i 
type i 

ff definition: 

• formati 

f fluid typo i 



■Id of item being tracked" 
string[15J 

■Identifies a specific item/group that is tracked. 
FOREIGN KEY TO SLSBASE AND/ OR SLS NAME 



field i St art Time 
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doccription: -Time of first period* 

typo: long < . 

# definition: -Specifies the start of the first time period, 

seconds from midnight, for data." 

# format i 

# field typo: ATTRIBUTE 



field: 

descript ion i 
types: 

definition; 
seconds, 

# format: 

* field type: 

field: 

description: 
type; 

* definition: 
I format : 

ft field type: 

field: 

description : 
type: 

• definition: 

# format: 

• field type: 



Per iodLongth 

■Length of period in seconds' 
unsigned long 

■Specifics the length of the time periods, in 
for data." 

ATTRIBUTE 

Units 

•Units for stored data* 
unsigned short 

•Specifies the units of measurement for data. 



ATTRIBUTE 
Data 

■Data as variable length array" 
varlen double [512] 

•Contains thu data for the profile curve. 
ATTRIBUTE 



key : 



Keys 



descr iption : 
fields: 
options : 
K key type: 

key: 

description: 
fields : 
options : 
« key type: 

key: 

description: 
fields: 
options : 
t key type: 

key : 

description: 
fields : 
options : 
I key type: 



LocationDateltem 

•Location, Dept, SalesDate, Category, Itemld' 
Location, Dept, SalesDate, Category, Itemld 
unique 
PRIMARY 

DateltemLocation 

■SalesDate, Category, Itemld, Location. Dept" 
SaleoDate, Category, Itemld, Location, Dept 
unique 
ALTERNATE 

ItemLocationDato 

•Category, Itomld, Location, Dept, SalesDate* 
Category, Itemld, Location, Dopt, SnLesDate 
unique 
ALTERNATE 

UpdatePlogDate 

"UpdataFlag, Sal o a Da to ° 
UpdateFlag, SalesDate 
duplicate 
ALTERNATE 
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file: bueiness_day_modal 

description] "Business Day Model* 

version: 1.0 

definition; This defines the characteristics of a Buisness Day 

entity type: ENTITY 

team owners: Sales 

database : SLS 



-- Fields 



ield: Location 

description : 
type: 

definition; 
company. ■ 
format : 
field type: 

ield: Dept 

description : 
type: 

definition : 
format : 
field type: 

Ield: SalesDate 

description : 
type: 

definition: 
format : 
field typo: 



ield: 



UpdateFlag 
description : 
type : 

definition : 
format : 
field typat 



•Location number" 
long 

"Identifies a specific location within the 



FOREIGN KEY TO LOCATION. IWI 



"Department Number" 
short 

"Specifies the date when the model was creatod. 1 

FOREIGN KEY TO DPTMST 



"Sales Date- 
date 

•Specifies the date for which the model applies. 
ATTRIBUTE 



•Statu*; of update* 
unsigned short 

" Indicates the update status of the profiles. 
REFERENCE 



field: OpenTime 

description! 'Time of first period' 

type i 1 ong 

* definition: "Specifies the Lime, when sales are first allowed, 
in seconds from midnight of the sales date." 

# format: 

# . field type: ATTRIBUTE 

field: CloaeTime 

description: "Time of end of last period" 

type: long 

• definition: 'Specifies the time, when sales are laet allowed, 
in seconds from midnight of the salnn date." 

• format; 

• field type: ATTRIBUTE 



field: Comments 



62 



03/03/2004, EAST Version: 1.4.1 



71 



5,712,985 



72 



description: 
type: 

definition: 
format : 
field type: 



"Comments" 

atringlBOJ ^ , 

'Contains comments from the user about the day. 

ATTRIBUTE 



field: 



ModGroupList 
description : 
type: 

definition: 
Identifiers 
format : 
field type: 



'List of Modifier Groups used - 
varlen unsigned short [60] 
■contains a Hot of Influences specified, 
are paired Host and local identifiers.' 

FOREIGN KEY TO SLSMODO 



# -- Keys 

I 

key: LocationDeptDate 

description: "Location, Dept, SalesDato 
fields: Location, Dept, GaleoData 

options: unique 

♦ key type: PRIMARY 



key : DateLocatlonDept 

description: 'SalesDate, Location, Dept' 
fields: SalesDate, Location, Dept 

options: unique * 

« key typp.: ALTERNATE 



key: UpdateFlagDateLocation 

description: 'UpdateFlag, SaleaDate, Location, Dept 
fields: UpdateFlaO; SalesDate, Location, Dept 

optiono: duplicate 

» key type: SECONDARY 



63 



03/03/2004, EAST version: 1.4.1 



73 



5,712,985 



74 



ile: salea_lookup 

description: "Sales Lookup Table File" 
version: 2.1 

definition: 'Contains the lookup cross reference information 
for the sales table." 
entity type: ENTITY 
team owners: Sales 
database: SLS 



Fields 



field: 



TableKey 

description: 

type: 

definition: 
format : 
field type: 



•Table Key" 
fltring[8) 

"Identifies the table for the lookup. 
PRIMARY KEY 



fieldi Sand 

descriptioni "Send Data- 
type* etring{20) 

definition: "Contains the data that will be sent, 
format i 

field type: ATTRIBUTE 



field: 



SendType 

description: 

type: 

definition : 
valueo are: 6 
boolean, 14 - 
PSGTYPE .1! . * 
format : 
field type: 



"Send Type" 
unsigned inL 

■Specifies the type data to be sent. Valid 
- double, 9 - long, 11 - date, 12 - tinse, 13 - 
string. All valid values are stored in 



REFERENCE 



ield: ReturnType 

description: "Return Type"- 

type: unsigned lnt 

definition: 'Specifies the type data to be received. Valid 
values are: 6 - double, 9 - long, 11 - date, 12 - time, 13 - 
boolean, 14 - string. All valid values ars stored in 
FSGTYPE.H. ' 
format : 

field type: REFERENCE 



field: 



Return 

description: 

type: 

definition: 
format : 



'Return Data" 
varlen etring[80) 

'Contains the data that was received. 
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field type: ATTRIBUTE 



« -- Keys 
A 



key: desc^ption: -Key used to identify Table entries" 

fields: TableKoy, Send. 

options: unique 
« key type : PRIMARY. 
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Wc claim: 

1 . A computer implemented production scheduling system 
for projecting future demand in a plurality of time intervals 
for at least one business item, s accounting fox recurring 
variations in actual demand for the business item, and for 
scheduling production of the business item, the system 
comprising: a memory divided into separate flies including 
a database comprising: 

a base profile defining a base demand for the business 

item in each of a first plurality of time intervals; 
at least one influence profile defining a variation of the 
base demand in each of a second plurality of time 
intervals; 

at least one forecast profile defining in each of a 
plurality of future time intervals a forecasted demand 
for the business item as a function of a combination 
of the base profile and the at least one influence 
profile; 

a data file containing actual current demand for the 
business item in each of a plurality of past time 
intervals; 

a processor coupled to the memory to receive the base 
profile, and the at 

least one influence profile and to produce therefrom at 
least one forecast profile forecasting demand for the 
business item in each of a plurality of future time 
intervals; the processor further updating the base profile 
and the at least one influence profile in each of selected 
past time intervals with a weighted niinimiim update 
value in each selected time interval; and 
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values, the forecast profile is determined by the equation: 



i = 0- 



10 



force ast—profUci * ^ t + Je^ percent-profile^/ ^ 



where 

forecast_profile is the forecast profile; and, 

percent_profile is a percentage influence profile. 

5. The system of claim 4, wherein there is provided at 

least one seasonality influence profile, the forecast profile is 

determined by the equation: 



i=0- 



20 



seas<XL_pro; + Forocast_pro< 



25 



where season_4>ro is the seasonality influence profile. 
6. The system of claim 1, wherein the updated base profile 
is determined by the equation: 



[basfc_profiki • (1 - profil«L_weigJit) + (base^-profile, + <felta_profiIe/) • profile-weight] ^ m 



a production schedule apparatus coupled to the processor 
to receive a forecast profile and to produce therefrom a 
production schedule for the business item indicating a 
forecasted demand for the business item in a plurality 
of future time intervals. 

2. The system of claim 1, wherein the weighted minimum 
update value is a function of: 

a difference between the actual current demand and the 
forecasted demand, the difference bounded by a maxi- 
mum and a minimum value; and, 

a ratio of the combined base profile and the at least one 
influence profile to a combined absolute value of the 
base profile and a combined absolute value of the at 
least one influence profile. 

3. The system of claim 1, wherein there is provided at 
Least one standard influence profile having unit values, the 



35 



45 



where 

basejrofile is the base profile prior to being updated; 

profile_welght Is a weighting value specifying a percent- 
age of the base profile to apply to the updated base 
profile; and 

delta_ profile is a function of a difference between the 
actual current demand and the forecast profile, the 
difference bounded by a maximum and a minimum 
value for updating the base profile, and a ratio of the 
combined base profile and the at least one influence 
profile to a combined absolute value of the base profile 
and a combined absolute value of the at least one 
influence profile. 
7. The system of claim 1, wherein an updated influence 
profile is determined by the equation: 



i=o- 



[innutnce-protile, • (1 - pmfije-weifibt) + (influaaxL-ptofik, + delu_profilej) * profilcJwSSnTj ^ 



forecast profile is determined by the equation; 



i-0- 



r tlawtard_profile^ + bise_pfoft]e, 

>>0 



where 

m is a number of time intervals in the base profile; 
n is a number of standard influence profiles; 
standard_profile is a standard influence profile; and, 
base_j)rofilc is the base profile, 
4. The system of claim 3, wherein there is provided at 
least one percentage influence profile having percentage 



55 where 

influence_profile is an influence profile prior to being 
updated; 

profile_weight is a weighting value specifying a percent- 
age of the influence profile to apply to the updated 
60 influence profile; and 

dclta__rjroflie is a function of a difference between the 
actual current demand and the forecast profile, the 
difference bounded by a maximum and a mim'm upi 
value for updating the influence profile and a ratio of 
the influence profile to a combined absolute value of 
the base profile and a combined absolute value of the at 
least one influence profile. 
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8. The system of claim 6, wherein the delta profile is 
determined by the equation: 
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i=0- 



where w . _ Q . 

base„value is vector sum of the base profile and the at 1 - , baUnce _f . £ (percent-pc^ 

least one influence profile; j=° 
min__update is the minimum value for updating the base 

profile; . 

profile sum is the combined absolute value of the base 15 wu 

profile and the combined absolute value of the at least base_value is the combined base profile and at least one 
one influence profile; and, influence profile; 
delu is a vector based on the function of the difference balance_factor is a specified weighting value for weight- 
between the actual current demand and the forecast ing thc contr iburion of percentage influence profiles 
profile, the difference bounded by a maximum and the 2 o relative to standard influence profiles; and, 
minimum value for updating the base profile. nerC ent oro is a percentage influence profile. 
9.™esystemof claim^ STK^ of d^m 7. wherein the delta profile is 
to the vector sum of a first vector determined by the JJ^* ' cqm ^ n: 
equation: 



GactuaL-denu- forecasts 
j^—- |< rattt_update 

and a second vector determined by the equation: 



' = ° ~ (\ a ctuai-Aaij- forecast, | v \ 

m«_.update ♦ forecast, * sign (octuaL-dcinrforeca^) * ^ | forecast; I S max - upaa / 



where 

actual_dem is the actual demand for the business item in 

vector form; 
forecast is thc forecast profile; and, 
max__update is the maximum value for updating thc base 

profile. 

10. The system of claim 9, wherein profile__sum is 
determined by thc equation: 



45 



i-0 — 

if 



(| 1,-^1 ^ I-—— * — ) 



where 

std_pro is thc at least one influence profile; 

' "= 0 ~ n " " ^ m nun update is the minimum value for updating the base 

(b«c_profile,l + Z Utd_pn>, 7 l 60 pro file; 

profile_sum includes the combined absolute value of the 
base profile and thc combined absolute value of the at 
where std_pro is an influence profile expressed in unit lcas( onc influence profile; and, 

values delta is a vector based on the function of the difference 

11 The svstcm of claim 10, wherein the proftle„sum 63 between the actual current de mand ^dJUac forecast 

detcnuined by thc equation: r 
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13. The system of claim 12, wherein the delta vector is 
equal to the 

vector sum of a first vector determined by the equation: 



82 

become present or past time intervals, to create an 
actual demand profile; and, 



(actuaL-demrfoivcastj) * 



(I 



ACtuaL-dem,- forecast; | > 
fS^St) |<max_ufxkl^ 



and a second vector determined by the equation: 



i = 0- 



mux update * forecast * ^n(actuaL^lciiv-forecasti) * 



(I 



actuai_demr forectstj 
forecast, 



£ max_updite 



where 

actual_dem is the actual demand for the business item in 
vector 

forecast is the forecast profile; and, 
max__update is the maximum value for updating the base 
profile. 

14. The system of claim 1, wherein there is provided at 
least one percentage influence profile defining a percentage 
variation in the base demand in the base profile, each 
updated percentage influence profile determined by the 
equation: 



20 



25 



updating the base profile and the selected influence pro- 
files with respect to the actual demand profile, wherein 
updating comprises: 

determining a total error between the actual demand 
and the forecast profile; 

determining for the base profile a percent contribution 
of the base profile to the total error; 

determining for each influence profile a percent con- 
tribution of the influence profile to the total error; 

updating the base profile by its percent contribution to 
the total error; and. 



£ percent-pro; ♦ ^ ] 



profiic__weigbt 

ron — 



»profUe_wet£ht 
+ weighlfrt pet-pfpj * ^ 



where 

percent-pro is the percentage influence profile; 

profile_weight is a weighting value specifying a percent- 
age of the percentage influence profile to apply to the 
updated percentage influence profile; and, 

weight_per_pro is a combined value of the percentage 
influence profile and a delta vector, and the delta vector 
is a function of ratio of percentage influence profile to 
combined value of all percentage influence profiles. 

15. A computer implemented method of forecasting future 
demand for a business item, the method operable in a 
computer system including a memory for storing a plurality 
of files and procedures, comprising the steps 

storing in a memory actual demand for the business item 
in each of a first plurality of time intervals; 

storing in the memory a base profile defining a historical 
actual demand for the business item In each of a second 
plurality of time intervals; 

storing in the memory at least one influence profile 
defining a variation in demand for the business item 
due to an influence factor in each of a plurality of time 
periods, wherein the influence profiles include at least 
one of a set comprised of: 

a standard influence profile defining a variation in 

demand in a same unit value as the base profile; 
a percentage influence profile describing a variation in 
demand in as a percent change; 

combining the base profile and selected influence profiles 
to produce a production schedule including a forecast 
profile projecting demand for the business item in a 
selected plurality of future time intervals; 

monitoring actual demand for the business Item in each of 
the future time intervals as such future time intervals 
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updating each influence profile by its percent contri- 
bution to the total error. 

16. The method of claim 15, wherein the step of updating 
the base profile and the selected influence profiles, 
comprises, far each past or present time interval, the steps 
of: 

combining the base profile with selected influence pro- 
files; 

detCTnuning a weighted delta profile for the base profile 
describing the impact of the base profile on the forecast 
profile; 

determining a weighted delta profile for each influence 

profile describing the impact of the influence profile on 

the forecast pro; file: 
updating the base profile by its weighted delta profile, and 

a weighting factor associated with the base profile; and, 
updating each influence by its weighted delta profile, and 

a weighting factor associated with the influence profile. 

17. The method of claim 16, wherein the step of com- 
bining the base profile and selected influence profiles to 
create a forecast profile further comprises the steps of: 

summing the base profile with selected standard influence 
profiles; 

normalizing percentage influence profiles to define 
demand in a same unit as the base profile; 

summing the normalized percentage influence profiles; 
and, 

multiplying summed percentage influence profiles by the 
summed base profile and standard Influence profile to 
produce a forecast profile. 

18. The method of claim 17, further comprising the step 



of: 
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summing the forecast profile with a seasonality influence 
profile describing a variation in demand resulting from 
a seasonal influence to produce an adjusted forecast 
profile. 
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/ = o- 



£ $taodaid..profi)cij + base— profile; 



where 



m is a number of time intervals in the base profile; 
n is a number of standard influence profiles; 
stondard_profile is a standard influence profile; and, 
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19 The method of claim 15. wherein there is provided at 
least one standard influence profile having unit values, the 
^tf^SKatag the base profile and selected influence 
Sues comprise! determining the forecast profile by the 
equation: 



10 



demand and the forecast profile, the difference bounded 
by a maximum and a minimum value for updating the 
base profile, and a ratio of the combined base profile 
and the at least one influence profile to a combined 
absolute value of the base profile and a combined 
absolute value of the at least one influence profile. 
23. The method of claim 15, the step of updating each 
influence profile by its percent contribution to the total error 
comprises each influence profile with the equation: 



g 0 Unflueoc^pmi.W » (1 - piofale^weigbl) + (InilucDce-proi^ j-daifc-pofabi * P«ol»lc-we.giri 



base profile is the base profile. 

20 The method of claim 19, wherein there is provided at 
least' one percentage influence profile toving percentage 
values, the step of combining the base profile with selected 
influence profiles further comprises determining the forecast 
profile with the equation: 



forecwt-pnrfUe, * ^ t + J^pwcent-profiky j 



20 



25 



where 

forecast_profile is the forecast profile; and, 
percent ^profile is a percentage influence profile. 
21 The method of claim 19, wherein there is provided at 
least one seasonality influence profile, the step of combining 



30 



where 

influence_profile is an influence profile prior to being 
updated; 

profile_weight is a weighting value specifying a perccnt- 
age of the influence profile to apply to the updated 
influence profile; and, 
delta_profile is the percent contribution to the total error 
as a function of a difference between the actual current 
demand and the forecast profile, the difference bounded 
by a maximum and a minimum value for updating the 
influence profile and a ratio of the influence profile to 
a combined absolute value of the base profile and a 
combined absolute value of the at least one influence 

24 P THne C method of claim 22, wherein the delta profile is 
determined by the equation: 



base— value; 
profilc_iwmr 



2 min_updato, 



basc_valuci 
profile__KUmj 



■ rieltaj, min_update * delta; 



the base profile with selected influence profiles further 
comprises determining the forecast profile with the equation: 



i=0. 



season— pro; +■ force as t__pfl^ 
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where season_pro is the seasonality influence profile. 

22 The method of claim 15, the step of updating the base 
profile updating the base profile by its percent contribution 
to the total error comprises deterniining the updated base 
profile with the equation: 



50 



where 

base_value is vector sum of the base profile and the at 

least one influence profile; 
rnin_update is the minimum value for updating the base 

profile; 

profile__sum is the combined absolute value of the base 
profile and the combined absolute value of the at least 
one influence profile; and, 
delta is a vector based on the function of the difference 
between the actual current demand and the forecast 
profile, the difference bounded by a maximum and the 
minimum value for updating the base profile. 



s0 I hise-proiUej-U-P^^ ^ 

60 



where 



base_profiie is the base profile prior to being updated; 
profile weight is a weighting value specifying a percent- 
age of the base profile to apply to the updated influence 
profile; and 

delta profile is the percent contribution to the total error 
as ^function of a difference between the actual current 
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25. The method of claim 24, wherein the delta vector is set 
equal to the vector sum of a first vector determined by the 
equation: 
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i=0- 



Oactual_dcnv- forecast^ 1 \ 
forecast, <max__update I 



and a second vector determined by the equation: 



where 



i=0- 



, ^ r , , . , (\ acniaL-drmf forccartj I \ 
max_update ♦ forecast; * *i^n(actual_denv-forccafitj) * I | forecast; 1 S ma *- u P datc J 



where 

actuaL_dem is the actual demand for the business item in 

vector form; 
forecast is the forecast profile; and. 
max_.up<iatc is the maximum value for updating the base 

profile. 

26. The method of claim 25. wherein profiJe__sum is 
determined by the equation: 



15 



20 



f = 0- 



fbisc_profiJc,l + £ btd_prcv/! 



25 



where std_pro is an influence profile expressed in unit 
values. 



std_pro is the at least one influence profile; 

min_update is the minimum value for updating the base 
profile; 

profile_sum includes the combined absolute value of the 
base profile and the combined absolute value of the at 
least one influence profile; and, 

delta is a vector based on the function of the difference 
between the actual current demand and the forecast 
profile, the difference bounded by a maximum and the 
minimum value for updating the base profile. 

29. The method of claim 28, wherein the delta vector is set 
equal to the vector sum of a first vector equal to: 



i=0- 



/ 1 actuaL_denv- forecast^ I \ 
(actuiLdcmr force astj) * I forecast l< mat update I 
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and a second vector equal to: 



i=0- 



/ 1 actual__<fcnv- forecast,- 1 \ 
m«_update • forecast; • sign ( ac tuiL_denv f ocec * I | force as tj I & max_ update J 



27. The method of claim 26, wherein the proflle_sum 
further includes in the vector sum a value modifier vector set 
equal to: 



where 



ba*e_valuej • bolaiicc_factor * 1^ tporccnl-pro^ 



where 

base_value is the combined base profile and at least one 
influence profile; 

balance_factor is a specified weighting value for weight- 
ing the contribution of percentage influence profiles 
relative to standard influence profiles; and, 

perccnt^pro is a percentage influence profile. 

28. The method of claim 23, wherein the delta profile is 
determined by the equation: 



43 actuol_dem is the actual demand for the business item in 
vector form; 
forecast islhc forecast profile; and, 

raax__update is the maximum value for updating the base 
profile. 

so 30. The method of claim 15, wherein there is provided at 
least one percentage influence profile defining a percentage 
variation in the base demand in the base profile, the step of 
updating the base profile and the selected influence profiles 
comprises setting each updated percentage influence profile 

33 equal to: 



/=0- 



,f \ \ profiler | * mia - u < xUto ' | profiU^um, | * * «WUi ) 
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i = 0 



where 

percent-pro is the percentage influence profile; 

profile weight is a weighting value specifying a perccnt- 
age of the percentage influence profile to apply to the 
updated percentage influence profile; and, 

weieht_per oro is a combined value of the percentage 
influence profiles and a delta vector, the delta vector 
being a function of ratio of percentage Influence profile 
to combinedvalue of all percentage influence profiles. 



base_profile is the base profile. 
32. The method of claim 31, wherein a weighted delta 
profile for the base profile is determined by the equation: 



31 The method of claim 16. wherein there is provided at 
least one standard influence profile having unit values, and 
at least one percentage influence profile having percentage 
values, the base profile is combined with selected influence 
profiles using the equation: 



( = 0- 



(1 + £ poicenL-profiley J * 
j=0 / 



base^_valuci 



where: 



percent_prcfile is a percentage influence profile; 
standard ^profile is a standard influence profile; 
m is a number of time intervals in the base profile; 
n is a number of standard influence profiles; and 
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where: 

rnin_update is the nunimum value for updating the base 
profile; 

proflle_sum includes the combined absolute value of the 
base profile and the combined absolute value of the at 
least one influence profile; and, 
delta is a vector based on the function of the difference 
between the actual current demand and the forecast 
profile, the difference bounded by a maximum and the 
minimum value for updating the base profile. 
33. The method of claim 32, wherein the delta vector is set 
equal to the vector sum of a first vector equal to: 



>m 

' 0 (\ actaaLjdcmr forecast! I , ( \ 

(acluaL^Wcreca*) * { \ ^c^i P OMX - JJpdatC ) 



(=0- 



and a second vector equal to: 



' 7j actuaLjdemr forecast; I ^ max ^_ U p C j a te } 

nux_updato * forecast* • rt£rt(actual_d£nv forecast;) * ^| forecast, I max - u P oa / 
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base_value is deternined by the equation: ""TuaUdcm is the actual demand far tt, e business item in 

. ^ Q ^ m vector form; 

£ staaiard-pnrfK, + bwe-pcofifc m forecast is the forecast profile; and, 

/=° max__update is a maximum value for updating the base 

whcrc . 34 P T^e IC method of claim 33, wherein the updated based 

standard profile Is a standard influence profile; and, profile is determined by the equation: 
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1 " 0 [basc_profile,- * ( 1 - piofilcL-weitfit) + (bawL-profile, + delta__protik,) * profile_w«giil] — ^ m 



where: 38. The method of claim 37, wherein the weighted per- 

basejrofilc is the base profile prior to being updated; centage profile is determined by the equation: 
profile _weight is a decimal weighting value specifying a 
percentage of the base profile to apply to the updated * = 0 p^oi^ + d<,[ta_pcrccm_^ *"7oT^ m 

base profile; and 10 
delta_profile is the weighted delta profile for the base 

profile. where 
35. The method of claim 33, wherein there is provided at 
least one standard influence profile, the weighted delta percent_pro is a percentage profile; and, 
profile for each standard influence profile is determined by 15 delta_pcrcent__pro is a weighted delta percentage profile 
the equation: determined by the equation: 



r=0- 



F U profiler, [5 "^update,) profile^um,- |' <^ "^HP^ * del* j 



where 

std_pro is the at least one standard influence profile, 25 
inin_update is the minimum value for updating the base 
profile, 

profile_sum includes the combined absolute value of the 
base profile and the combined absolute value of the at 
least one influence profile, and, 

delta is the delta vector. 

36. The method of claim 15, wherein the updated influ- 
ence profile is determined by the equation: 



30 



par cat—Pro;^ . B L 



l 

update * fiigntfSpercaity) 



where 



linflucocc-profile, * (1 - profilc_weigfat) + (icnueoce_pior^ + delta_pix>5Ie,) « profllc_we5Et] ^ m 



where: 

influence_profile is an influence profile prior to being 
updated; 

profile_weight is a decimal weighting value specifying a 
percentage of the influence profile to apply to the 
updated influence profile; and 

Uelta_profile Is the weighted delta profile for the influ- 
ence profile. 

37. The method of claim 15, wherein there is provided at 
least one percentage influence profile defining a percentage 
variation in the base demand in the base profile, the 
weighted delta profile for each percentage influence profile 
is determined by the equation: 



40 



45 



% profile_sum is the summation of the percentage influ- 
ence profiles; and, 

8 percent is a profile describing the overall impact of the 
percentage influence profiles on a combined base pro- 
file and influence profiles. 

39. The method of claim 38, wherein 5 percent is deter- 
mined by the equation: 



so 



deltsj - toL_dtltai • percent_value< ^ 1 
bue_valucj + tot_deltaj 



where: 
delta is the delta vector; 



where 

percent-pro is the percentage influence profile; 

profile_wcight is a decimal weighting value specifying a 
percentage of the percentage influence profile to apply 
to the updated percentage influence profile; and, 

weight_j>er__pro is weighted percentage profile deter- 
mined by a function of a combined value of the 
percentage influence profiles, and the delta vector. 
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base_value is the combined base profile and standard 
influence profiles; 

tot_delta is the weighted delta profile of the base profile 
combined with the weighted delta profiles of the stan- 
dard influence profiles; and, 

percent^value Is normalized combined percentage influ- 
ence profiles. 

40. The method of claim 32, wherein profile^ sum is 
determined by the equation: 
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lbase_profUe,l 



t- t Istd—piOij' 



where std__pro is an influence profile expressed in unit 

Va 41 S The method of claim 40, wherein the profiie__sum 
further includes in the vector sum a value modifier vector sel 
equal to: 



10 



base_vahr, * balance—factor 



► Z tp«ccnt_prOi/ 



15 



Wh baTance_Jactor is a specified weighting value for weight- 
contribution of percentage influence profiles relative to 

standard influence profiles; and, 
percent mo is a percentage influence profile. 
42. The method of claim lfc wherein the forecast profile 

is further determined by the equation: 

1 =0 seoson-proj + fc«cast_proj ^ m 



where 

scason_pro is a seasonality influence profile defining 

variations in demand on a seasonal basis; and, 
forecast_pro is the forecast profile. 
43. The method of claim 15, further comprising the steps 



20 



25 



30 



of: 



selecting influence profiles; 

associating the selected influence profiles as a group; and, 35 
combining the group of selected influence profiles with 
the base profile to create a forecast profile. 



44. The method of claim 15, wherein the step of storing 
in the memory at least one influence profile defining a 
variation in demand for the business item comprises the 
steps of: 

specifying a business item; 

specifying a plurality of time intervals for the influence 
profile; 

specifying a weighting factor to be used to update the 

influence profile; and, 
providing a data value for each time interval specified in 

the influence profile. 

45. The method of claim 44, wherein the step of speci- 
fying a plurality of time intervals further includes: 

specifying a beginning of a first time interval; and, 
specifying a length of time for subsequent time intervals. 

46. The method of claim 44, wherein the step of speci- 
fying a plurality of time intervals further includes: 

specifying a beginning time of a first time interval; 
specifying an ending time of a last time interval; and, 
specifying a length of each time interval between the 
beginning time and ending time. 

47. The method of claim 44, further comprising the steps 
of: 

specifying a unit type for the influence profile, the unit 
type being one of a numerical count, a currency value, 
or a physical quantity unit 

48. The method of claim 44. further comprising the step 

of: 

specifying the type of influence profile being one of a 
standard influence profile, a percentage influence 
profile, or a seasonal influence profile. 
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